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PREFACE. 


HE  following  (beets  are  a tranfia- 


tion  of  the  German  original  of 
M.  Güttüng , a difciple  of  the  celebrat- 
ed TViegleb,  and  advantageoufly  known 
to  the  chemical  world  by  feveral  papers, 
published  in  CrelVs  Chemical  Annals , and 
various  other  treatifes.  The  tefts  men- 
tioned in  the  courfe  cf  this  work  are  pre- 
pared by  Mr.  Hunneman , a friend  of  the 
author,  and  pupil  of  the  two  great  lu- 
minaries of  chemical  fcience,  Meffrs. 
Klaproth  and  Hermbfiaedt  of  Berlin. 
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The  chefts  are  fold  completely  fitted 
up  at  C.  and  G.  Kearfley’s,  No.  46, 
Fleet-Street ; where  any  article,  that 
may  be  expended,  will  be  replaced, 
on  application  being  made  to  the 
above-mentioned  bookfellers. 

It  is  neceffary  to  obferve,  that  fome 
deviations  have  been  made  from  the  au- 
thor’s original  plan  as  given  below; 
which,  it  is  prefumed,  will  be  thought 
improvements;  particularly  in ‘the  con- 
ftrudion  of  the  cheft  itfeif,  which  is 
contrived  in  fuch  a manner,  that  all  the 
different  tefts  may  be  feen  at  one  view ; 
the  peftle  and  mortar,  the  funnel,  blow- 
pipe, and  fcales  and  weights  being  placed 
in  a drawer  at  the  bottom  ; and  under 
this  laft  article,  the  four  different  co- 
loured  papers. 
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It  will  be  likewife  proper  to  obfervd, 
that  the  empty  phial  is  intended  for  the 
Hepatic  Water , as  well  as  Hahneman's 
Wine-tefi ; as  either  of  thefe  tefts  may 
at  any  time  be  made  extemporaneoufly 
fiom  the  powdered  cryftals  of  tartar, 
and  the  calcareous  liver  of  fulphur. 

If  any  farther  explanation  of  the  ufes 
to  which  thefe  tefts  may  be  applied  is 
neceffary,  the  reader  is  referred  to  Wieg- 
leFs  Chemiflry , which  will  give  him  am- 
ple information  on  the  fubjedls  of  every 
one  of  the  departments  mentioned  in 
the  latter  part  of  this  treatife. 
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PART  I. 

EXPERIMENTS  IN  THE  MOIST  WAY. 


B 


INTRODUCTION, 


'^TJ'HEN  in  September,  1788, 1 announced* 
the  portable  Cheft,  which,  according  to 
the  profpe&us,  was  to  contain,  ready  prepared 
for  ufey  and  in  as  pure  a fate  as  poJfibley  the 
principal  re-agents  with  which  we  have  become 
acquainted  in  thefe  latter  times  through  the 
medium  of  Chemiftry,  and  which  are  indifpen- 
fably  neceflary  in  the  analyfing  of  bodies  in  the 
moif  way-,  I promifed  to  publifh  a fet  of  in- 
ftru&ions,  in  which  the  ufe  of  thefe  tells  was  to 
be  explained  in  as  diftindt  and  perfpicuous  a 
manner,  as  the  nature  of  the  fubjedl  would 
admit. 

# In  the  Chemical  Almanack  or  Pocket  Book  for  1789, 
a periodical  work,  publilhed  yearly  by  the  author  of  this 
treatife.  [ E.  ] 
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It  was  long  before  I could  refolve  upon  what 
plan  I fhould  purfue,  in  order  that,  while  I 
was  endeavouring  to  obtain  the  utmoft  brevity, 
I might  lofe  nothing  in  point  of  perfpicuity  and 
clearnefs.  To  enter  into  a circumftantial  de*- 
tail  of  every  caufe  of  the  phenomena  which 
in  fuch  a variety  of  ways  occur  in  the  applica- 
tion of  thefe  tefts,  would  have  required  a com- 
plete introduction  to  Chemiftry.  But  as  I 
have  great  reafon  to  fuppofe  that  thofe,  who 
intend  to  make  ufe  of  this  collection,  are  not 
without  fome  tincture  of  chemical  fcience, 
I deemed  fuch  a procedure  unneceflary,  and 
thought  it  would  be  fufticient  to  point  out  fuch 
appearances  as  are  liable  to  take  place  in  every 
cafe,  in  which  thefe  tefts  are  combined  with 
other  fubftances.  To  this  end  I have  made 
ufe  chiefly  of  the  writings  of  Bergman  *,  Struve f, 
Weflrumb% , See.  but  have  conftantly  verified 
the  doCtrines  advanced  in  them,  by  experi- 

* Opufc.  Phyf.  et  Chem.  vol.  i.  pag.  93,  &c. 

+ In  the  Supplements  to  the  Chemical  Annals , $0.  I. 
pag.  97  and  108  ; No.  IV.  pag.  82. 

X Phyfico-chemicaJ  Eifays,  Part.  I.  No.  II.  and  in  the 
2d  and  3d  part  of  thefe  Eifays,  under  the  title  pf  Analyfis 
9/  mineral  Waters. 
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ments  which  I have  added  of  my  own ; and 
when  I have  found  any  little  deviations  from 
the  truth,  I have  pointed  them  out.  Every 
one  therefore,  by  the  repetition  of  thefe  experi- 
ments with  the  tefts  contained  in  this  collec* 
tion,  may  immediately  convince  himfelf  of  the 
reality  of  the  appearances  attributed  to  them 
in  this  treatife,  at  the  fame  time  that  he  may 
apply  the  refult  of  them  td  the  inveftigation  of 
bodies,  and  likewife  ufe  them  as  tefts  in  any 
refearches  that  he  may  have  occafion  to  make. 
Thefe  experiments  are  followed  by  various  ob- 
jects of  inveftigation,  which  may  occur  to 
Chemifts,  Phyficians,  Mineralogifts,  Metallur- 
gifts,  proje&ing  Artifts,  Manufacturers  and 
Farmers;  in  which  the  tefts  here  indicated  are 
indifpenfably  neceffary,  and  where,  in  order  to 
avoid  unneceflary  repetitions,  I have  conftantly 
referred  to  the  experiments  that  precede  them. 

Thus  much  indeed  is  allowed  on  all  hands, 
that  chemical  inveftigations  and  analyfes  in  the 
moift  way,  or  thofe  performed  by  means  of 
menftrua  and  re-agents,  are  not  the  moft  exaCt, 
when  the  objeCt  is  to  determine  the  quantity 
of  the  conftituent  parts  in  any  fubftance:  but 
then  they  (hew  us,  and  that  frequently  with  ftill 
b 3 greater 


( 6 ) 

greater  certainty  than  the  refearches  in  the  dry 
way,  without  much  lofs  of  time  or  expence, 
and  when  even  a fmall  quantity  only  can  be 
had  of  the  product  which  is  to  be  examined— 
they  fhew  us,  I fay,  whether  that  conftituent 
part,  which  is  fuppofed  to  be  prefent,  be  really 
fo  or  not,  and  whether  it  be  worth  while  to 
fet  about  invefligating  it  more  in  detail,  be  the 
body  liquid  or  folid,  artificial  or  natural,  fixed 
or  volatile. 

But  for  fuch  refearches,  in  which  in  many 
cafes  exa£fc  refults  are  wanted,  thefe  tefts  mull 
be  as  pure  as  poflible,  in  order  that  no  one,  in 
the  inveftigation  of  bodies,  may  be  induced,  by 
heterogeneous  fubftances  mixed  with  thefe  tefts, 
to  draw  falfe  conclufions,  and  impute  conftitu- 
ents  parts  to  them,  which,  in  fa£t,  were  never 
in  them,  till  introduced  by  the  teft.  Now  thefe 
miftakes  and  defe<£Kve  analyfes,  the  colle£Hon 
of  re-agents,  which  I deliver  ready  for  ufe  in 
this  cheft,  is  intended  in  a particular  manner 
to  re&ify ; in  the  preparation  of  which  I have 
been  extremely  careful,  having  examined  them 
by  every  chemical  principle  that  is  yet  known, 
and  taken  every  method  I could  think  of,  to 
aflure  inyfelf  of  their  genuinenefs. 

4 


But 


( 7 ) 

But  any  one  who  has  been  himfelf  occupied 
with  the  preparation  and  purification  of  thefe 
teils,  will  certainly  know  the  difficulties  with 
which  they  are  attended,  and  will  know  be- 
fides  that,  with  all  our  exa£lnefs  and  care  in  the 
operations,  ilill  it  may  happen,  and  that  fre- 
quently by  mere  accident,  that  we  fhall  be  mif- 
taken,  and  that  fome  fcarcely  perceptible  por- 
tions of  heterogeneous  admixtures  will  füll  ad- 
here to  the  teil,  which  will  give  rife  to  falla- 
cious appearances,  and  occafion  incorrect  re- 
fults.  For  this  reafon  I ihall  eileem  it  as  a 
fingular  favour,  if  thofe  who  have  hitherto  pro- 
moted this  undertaking,  and  may  perhaps  Hill 
be  defirous  to  promote  it,  would  fubmit  the 
tells,  which  I here  offer  to  the  public,  to  a fe- 
vere  examination,  and  point  out  to  me  every 
appearance  which  may  indicate  a defective 
mode  of  preparation.  My  principal  endeavour 
will  then  be,  to  find  out  the  defe£l,  amend  it, 
if  poffible,  and  bring  thefe  tells  nearer  and 
nearer  to  perfection ; becaufe  I am  well  affured, 
that  chemical  invelligations  and  analyfes  in  ge- 
neral will  gain  by  it  very  much  in  point  of  cer- 
tainty and  exa£lnefs. 

In  the  experiments  which  I have  made%for 
b 4 the 
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the  fake  of  illuftrating  the  phenomena,  every 
thing  is  determined  by  drops  and  grains,  this 
being  the  fmalleft  quantity  that  can  be  applied 
here  in  the  eafieft  manner.  Any  one,  who 
wifhes  to  know  how  much  quicker  or  flower 
thefe  teils  operate  in  a larger  or  fmaller  quan- 
tity, may  either  increafe  or  diminifh  the  quan- 
tity of  diftilled  water,  or,  in  the  firil  cafe,  ufe  a 
greater  number  of  drops  or  grains. 

Having  premifed  thus  much,  I now  proceed 
to  the  conftru£lion  of  the  cheft  itfelf.  It  con- 
fifts  of  two  feparate  and  neatly  finiihed  boxes, 
but  which  may  be  joined  together  in  fuch  a 
manner  as  conveniently  to  form  one  entire 
whole.  A cheft  thus  conftrutted  is  twelve 
inches  long,  nine  inches  high,  and  of  the  fame 
breadth.  The  lower  box,  upon  which  the  upper 
one  is  to  be  placed,  contains  fourteen  phials 
and  a glafs  mortar.  The  phials  are  all  made  of 
flint  glafs,  and  furniihed  with  ground  glafs  (top- 
pers that  fit  them  exa£tlyj  and  each  phial  has  a 
printed  label  affixed  to  it,  expreflive  of  its  con- 
tents. In  the  lower  box  are  contained: 

1.  Tin&ure  of  litmus. 

2 . Lixivium  of  Pruffian  blue. 

4 

3.  Vitri- 
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3*  Vitriolic  acid. 

4.  Nitrous  acid. 

5.  Marine  acid. 

6 . Acetous  acid. 

7.  Mild  volatile  alkali. 

8.  Mild  vegetable  alkali. 

9.  Highly  rectified  fpirits  of  wine. 

10.  Lime-water. 

11.  D iftilled  water. 

1 2.  Calcareous  liver  of  fulphur. 

13.  Cryftals  of  tartar  in  powder. 

14.  A phial  for  Dr.  Hahnemann' s wine-teft. 

In  the  upper  box,  befides  a metal  blow- 
pipe, a fmall  pair  of  fcales,  and  a peftle  for 
the  glafs  mortar,  are  contained  21  phials 
with  the  following  articles  : 

1 . Cauftic  vegetable  alkali. 

2.  Cauftic  volatile  alkali. 

3.  A folution  of  lead  in  acetous  acid. 

4.  A folution  of  foap. 

5.  A folution  of  arfenic. 

6 . A folution  of  corrofive  fublimatc  in 

diftilled  water. 

7.  A folution  of  mercury  in  nitrous  acid, 

prepared  with  the  afliftance  of  heat. 

8.  A folu- 


8. 

9* 

10. 

1 1. 

12. 

14. 

J5- 

16. 

!7- 

18. 

19. 

20. 

21. 
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A folution  of  mercury  in  nitrous  acid, 
prepared  without  heat. 

Volatile  liver  of  fulphur. 

Spirituous  tin&ure  of  galls. 

Ponderous  earth  difiolved  in  marine 
acid. 

A folution  of  filver. 

Purified  fal  ammoniac. 

Purified  Epfom  fait. 

A folution  of  vitriol  of  copper. 

Cuprum  ammoniacum. 

Quickfilver. 

Mineral  alkali. 

Calcined  borax. 

Fufible  fait  of  urine. 


At  the  fide  of  the  lower  box  moreover 
there  is  a fmall  drawer,  and  in  this  are  con- 
tained : 

1.  Litmus  paper. 

2.  Brazil-wood  paper. 

3.  Turmeric  paper. 

4.  Litmus  paper  reddened  with  vinegar. 

5.  A fmall  cylindrical  glafs. 

6.  A fmall  glafs  funnel. 

7.  Medical  weights. 


Concern- 
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Concerning  the  tells  contained  In  this  col- 
lection, the  following  particulars  are  to  be  ob- 
ferved. 

The  tinCture  of  litmus  A lofes  its  blue  co- 
lour very  foon,  and  then  becomes  unfit  to  be 
ufed  as  a tell ; it  is  therefore  necefiary  to  have 
fome  genuine  litmus  in  the  collection*,  in 
order  to  be  able  to  prepare  this  tinCture  frefh, 
whenever  it  is  wanted,  as  this  can  be  done 
without  much  trouble,  and  the  tinCture  is  be- 
sides in  many  cafes,  efpecially  for  the  detection 
of  fixed  air,  a more  fenfible  tell  than  litmus- 
paper. 

Tincture  of  Litmus.  A. 

Put  the  litmus  grofsly  powdered  into  a clean 
rag ; pour  diftilled  water  upon  it  in  a wine-glafs 
or  tea-cup,  and  let  it  lie  in  the  water  till  it  has 
acquired  the  blue  colour  expeCted  from  it;  if 
tire  rag  be  Only  fqueezed  a little  under  the 
water,  the  tinCture  will  be  made  in  a few  mi- 
nutes. 

As  the  lime-water  H,  in  confequence  of  the 

* As  this  drug  is  not  fo  eafily  procured  here  as  in  the 
Author’s  country.  Mr.  H,  has  given  it  a place  in  the  col- 
kaion.  [E.] 

phial 
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phial  being  frequently  opened,  by  which  means 
the  fixed  air,  that  is  ufually  contained  in  the 
atmofpheric  air,  has  accefs  to  it,  is  very  apt  to 
become  turbid,  depofiting  what  is  called  Cream 
of  Lime,  or  Mild  Calcareous  Earth,  and  can  then 
be  no  longer  ufed  as  a teft ; and  as  fometimes 
there  is  more  of  it  wanted  for  an  experiment 
than  is  contained  in  the  phial  belonging  to  the 
colle&ion,  it  may  be  prepared  at  any  time  and 
place,  with  very  little  trouble. 

Lime-Water, 

Upon  three  ounces  of  frelh-burned  quicklime 
grofsly  powdered,  and  put  into  a ftrong  glafs 
bottle,  provided  with  a good  ftopper , let  a pound  of 
moderately  warm  river-water  be  poured,  by  de- 
grees, in  order  to  prevent  the  bottle  from  crack- 
ing by  the  great  heat  that  arifes  from  the  flak- 
ing of  the  lime.  When  the  mixture  is  cold, 
cork  the  bottle  well,  and  let  it  (land  till  it  is  be- 
come clear. 

Although  the  lixivium  of  Pruflian  blue  has 
been  employed  as  a means  of  dete£ling  iron  in 
a liquid,  yet  its  ufe  remains  (till  problematical, 
if,  as  feems  to  be  the  cafe,  it  be  not  poflible 
to  free  it  from  every  particle  of  iron  that  ad- 
heres 
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heres  to  It,  and  to  bring  it  to  fuch  a degree  of 
perfection,  that,  by  the  mere  addition  of  acids, 
no  Pruflian  blue  will  be  feparated  from  it. 
The  mod  celebrated  chemifts,  fuch  as  Beaumey 
Macquer , de  Morveauy  Scopoli , Gianetti , Scheele , 
Klaproth , Struve , Bergman , Weßrumh , Fourcroyy 
Woulfey  Zsfc,  have  endeavoured  to  free  it  en- 
tirely from  iron;  but  their  attempts  have  proved 
nothing  elfe  than  the  impoilibility  of  effecting 
this  purification.  I myfelf  could  relate  here 
more  than  fifty  experiments,  which  I under- 
took merely  for  the  fake  of  purifying  this  lix- 
ivium ; and  after  all  the  pains  1 have  taken,  I 
am  not  come  a jot  nearer  to  the  point;  but  ra- 
ther think  myfelf  authorized  to  aflert,  on  the 
ftrength  of  thefe  very  experiments,  that  when 
the  purification  of  this  lixivium  is  carried  fo 
far  that  acids  feparate  no  more  Pruflian  blue 
from  it,  the  lixivium  is  then  entirely  ineffica- 
cious as  a teil  for  iron. 

Notwithftanding  this  impoflibility  of  perfeClly 
freeing  the  lixivium  from  iron,  we  might  ftill 
be  contented,  if  it  could  only  be  afcertained  ex- 
a&ly  how  much  iron  is  contained  in  a certain 
quantity  of  it,  in  order  that  this  portion  might 
then  be  deduCled  from  the  whole : but  this  is 

attended 
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attended  with  almoft  as  many  difficulties  as 
the  purification  itfelf.  With  refpedf  to  afcer- 
taining  this  point,  M.  Weßrurnb * thinks  to  ob- 
tain his  end,  by  calcining  about  fifty  grains  of 
the  cryftals  of  phlogifticated  alkali  in  a fmall 
porcelain  crucible,  wafhing  the  refiduum,  col- 
lecting on  a fmall  filtre  the  calx  of  iron  that  re- 
mains behind,  edulcorating  it  perfectly,  dry- 
ing it,  calcining  it  again  for  fome  hours,  and, 
after  having  weighed  it,  marking  on  the  phial, 
in  which  the  phlogifticated  alkali  is  kept,  how 
much  calx  of  iron  is  contained  in  a hundred 

/ 

parts  of  this  fait. 

Now  if  this  mode  of  determination  was  to  be 
depended  upon,thefe  experiments, provided  they 
are  inftituted  under  fimilar  circumftances,  and 
with  the  fame  phlogifticated  alkali,  muft  necefla- 
rily  always  exhibit  an  equal  quantity  of  calx  of 
iron : but  this  is  not  confonant  to  experience, 
for  no  one  experiment  affords  the  fame  quan- 
tity with  another.  Notwithftanding  all  the  care 
that  can  be  taken,  it  is  not  poffible,  in  the  elix- 
ation,  in  the  paffing  of  the  liquid  through  the 
filtre,  and  in  the  calcination,  to  prevent  fome 
particles  of  iron  from  being  loft.  I have  like- 

Phyfkö-chcmical  EflaysjPart,  II.  No.  2,  pag.  22R. 
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wife  made,  with  as  much  accuracy  as  poflible, 
a confiderable  number  of  experiments  with 
cryftallized  and  phlogifticated  alkali,  purified 
in  the  manner  prefcribed  by  Weßrumb *.  I 
undertook  the  calcination  in  filver  crucibles, 
in  porcelain,  and  in  others  made  for  the  pur- 
pofe  of  pure  clay,  fometimes  in  the  open  fire 
only,  fometimes  under  the  muffle  of  an  affay- 
ing  furnace  : but  none  of  all  thefe  experiments 
anfwered  exadlly  to  the  others,  with  regard  to 
the  quantity  obtained  of  calx  of  iron.  In  this 
uncertainty  I deemed  it  lofs  of  time  to  con- 
tinue thefe  experiments  any  longer,  and  en- 
tirely gave  up  the  idea,  for  the  prefent,  of  the 
poffibility  of  determining,  by  means  of  the  lixi- 
vium of  Pruflian  blue,  the  quantity  of  iron 
that  is  contained  in  a fubftance ; efpecially  as 
my  intention  is  merely  to  offer  to  the  public 
fuch  tefts  as  indicate  the  prefence  of  a com- 
ponent part,  and  not  the  quantity  of  it  that  is 
prefent. 

But  yet  we  muff  retain  the  lixivium  of 
Prufiian  blue  foranalyfes  of  this  kind,  becaufe 
it  is  the  befi:  means  to  feparate  the  iron  from 

* .1*  c.  pag.  24 7* 
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a liquid, which,  befides  this  fubft  ance,  holds  earth* 
in  folution,  in  order  to  be  able  to  feparate  thefe 
earths  afterwards  devoid  of  iron.  Now  in 
order  to  efFe£t  this,  the  lixivium  of  Pruffian 
blue^muft  be  entirely  free  from  vitriolic  acid, 
and  perfectly  faturated  with  its  tinging  matter; 
and  to  thefe  qualities  I have  paid  particular  at- 
tention in  the  lixivium  which  I deliver  with  the 
cheft. 

As  die  vegetable  alkali  faturated  with  fac - 
charine  acid  does  not  a£f  differently  from  the 
faccharine  acid  itfelf ; I have,  in  order  to  fave 
room,  omitted  this  fait  in  the  chefl,  becaufe 
I afterwards  found  that  the  hepatic-water,  or 
Hahnemann's  Wine-tefl,  required  three  feparate 
phials  in  the  colledtion. 

As  die  folution  of  leadin  nitrous  and  that  \n  acetous 
acid  adl  exaftly  alike  as  re-agents ; I have  alfo 
omitted  one  of  thefe  folutions  in  the  colle£fion, 
and  inflead  of  it  inferted  Dr.  Hahnemann' s 
Cuprum  ammoniacum. 

As  the  Hepatic-water , or  Dr.  Hahnemann's 
Wine-teßy  foon  lofes  its  effect  as  a teft,  by 
the  phial  in  which  it  is  kept  being  frequently 
opened;  it  is  neceffary  that  it  fhould  be  pre- 
pared -afrefh,  whenever  it  is  wanted,  from 

the 
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die  calcareous  liver  of  fulphur  and  cream  of 
tartar  contained  in  the  cohesion,  and  water. 
This  tell  a&s  differently  in  various  refpe&s, 
according  to  the  greater  or  fmaller  quantity  of 
cream  of  tartar  employed  in  its  preparation : 
for  this  reafon  I fhall  here  give  two  differ- 
ent prefcriptions,  and  call  one  of  thefe  two 
compofitions  Hepatic-water , and  the  other  the 
Wine-teß . 

No.  I.  Hepatic-water. 

Having  put  fixteen  grains  of  calcareous  liver 
of  fulphur  and  ten  grains  of  cream  of  tartar  in 
the  phial  appropriated  to  this  liquid  in  the  col- 
le&ion,  fill  it  almofl  up  to  the  top  with  diftil- 
led  water  *,  cork  it  well,  {hake  the  ingredients 
up  together  for  the  fpace  of  ten  minutes,  and 
let  the  mixture  {land  till  it  is  become  clear. 
By  this  liquid  all  metals  are  precipitated  with  a 
more  or  lefs  dark  colour ; but  the  iron,  preci- 
pitated by  it  of  a black  colour,  may  be  redif- 
folved  by  vitriolic  acid. 

No.  II.  The  Wine-teß. 

Having  put  fixteen  grains  of  calcareous  liver 
of  fulphur  and  twenty  grains  of  cream  of  tartar 
C into 
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into  the  phial,  fill  it  in  like  manner  almoft  up  to 
the  top  with  diftilled  water *,  the  phial  being 
well  corked,  fhake  the  ingredients  up  toge- 
ther for  the  fpace  of  ten  minutes,  and  let  them 
(land  to  fettle.  This  liquor  precipitates  all 
metals  that  are  prejudicial  to  health  \ while  iron, 
that  is  perfectly  harmlefs,  is  not  precipitated 
by  it. 

In  all  the  experiments,  defcribed  in  the  fol- 
lowing pages,  perfedlly  pure  diftilled  water 
muft  be  employed ; it  may  alfo  be  requifite 
for  the  purpofe  of  diluting  perhaps  a menftru- 
um,  or  for  edulcorating  any  precipitate  that 
may  have  been  obtained  by  a previous  pro- 
cefs.  Now,  for  this  purpofe,  there  is  a fmall 
quantity  only  contained  in  the  colle&ion;  as 
every  one  may  prepare  it  himfelf  with  very 
little  trouble,  or  it  may  be  procured  at  the  chc- 
mift’s  at  a trifling  expence. 

If  any  of  the  articles,  contained  in  this  col- 
le£lion,  ftiould  be  expended,  I am  willing  to 
replace  them  upon  the  moft  reafonable  terms  ; 
on  condition,  however,  of  being  reimburfed 
for  the  expences  of  carriage,  poftage,  &c. 

The  more  or  lefs  favourable  reception  this 

under- 
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undertaking  meets  with  from  the  public,  will 
determine  me  whether  I {hall  venture  to  lay 
before  it  another  {till  more  extenfive  plan,  of  a 
fimilar  nature,  though  upon  a fomewhat  larger 
fcale.  As  refearches  in  the  moifl  way  do  not 
fuflice  for  decompofmg  bodies  as  completely  as 
pofiible,  and  for  determining  the  quantity  of 
the  conllituent  parts  that  are  prefent,  but,  on 
the  contrary,  we  are  frequently  obliged  befides 
to  combine  the  dry  mode  of  feparation  with 
the  moifl: ; I intend  that  this  firft  part  fhall  be 
followed  by  a fecond , which  will  contain  the 
analyfes  made  in  the  dry  way,  and  on  occafion 
of  which  I fhall  prefent  to  the  Lovers  of  Che- 
miftry  a cheft,  containing  the  whole  of  the  ap- 
paratus requifite  for  the  examination  of  bodies. 
Not  only  the  analyfis  of  the  fubftances  belong- 
ing to  the  mineral  kingdom  will  be  treated  of 
here,  but  my  plan  {hall  extend  likewife  to  the 
analyfis  of  the  vegetable  and  animal  kingdoms;  at 
the  fame  time  regard  alfo  {hall  be  had  to  the 
feparation  of  the  artificial  elaßic  fluids > fo  that 
the  whole  may  be  confidered  as  a complete  che- 
mical Laboratory  in  miniature . Undoubtedly 
a great  number  of  experiments  are  yet  necef- 
fary  to  be  made,  in  order  to  apply  the  ap- 
c 2 paratus, 
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paratus,  in  the  completeft  and  moft  commode 
ous  manner,  to  every  particular  cafe  that  may 
occur.  However,  as  foon  as  every  difficulty, 
as  well  with  refpeft  to  this  circumftance,  as  to 
providing  the  neceflary  apparatus,  is  over- 
come , I ffiall  lay  a plan  of  this  undertaking 
before  the  friends  and  patrons  of  Chemical 
Science  in  a feparate  profpe&us. 


The 


The  Appearances , that  occur  during  the  In - 
veftigation  of  Bodies  by  means  of  Re- agent s3 
explained  by  Experiments . 


A.  TinBure  of  Litmus , 

IF  a liquid  be  impregnated  with  fixed  air , or 
any  other  acid , the  blue  colour  of  this  tinc- 
ture will  be  changed  by  it  to  red.  But  if  this 
rednefs  is  caufed  by  fixed  air,  the  mixture,  on 
being  flightly  warmed,  will  become  blue  again, 
becaufe  the  fixed  air  being  made  to  evaporate 
by  the  heat,  leaves  the  tin&ure  of  litmus  be- 
hind of  its  natural  colour.  The  fame  refult  will 
take  place,  though  fomewhat  more  llowly,  if 
the  liquid  is  fuffered  to  (land  for  fome  time  in 
an  open  veflel.  If  however  the  rednefs  is  oc- 
cafioned  by  any  other  of  the  more  fixed  acids 
e 3 hitherto 
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hitherto  known,  in  this  cafe  the  liquid,  even 
after  it  is  made  warm,  will  remain  red. 

Experiment  I. 

Into  a large  wine-glafs  #,  containing  three  or 
four  ounces  of  pure  diftilled  water , pour  a few 
drops  of  the  tin&ure  of  litmus,  and  the  blue  co- 
lour of  this  latter  fubftance  will  not  be  altered. 

Experiment  II. 

Impregnate  a quantity  of  diftilled  water  with 
fixed  air , obtained  by  the  ufual  method  from 
chalk  and  vitriolic  acid,  and  to  a wine-glafs 
full  of  this  water  fo  impregnated  add  a few 
drops  of  the  tin&ure  of  litmus  ; its  blue  colour 
will  be  changed  immediately  to  red.  The  water 
thus  reddened,  on  being  made  warm,  by  placing 
it  near  the  fire,  or  by  any  other  convenient  me- 
thod, will  foon  recover  its  former  blue  colour. 
The  refult  will  be  the  fame,  if  this  reddifh  li- 

* Whenever  a wine-glafs  is  mentioned  in  the  following 
pages,  it  is  fuppofed  to  be  of  the  very  large  ft  fort  in  ufe  in 
this  country,  which  do  not  exceed  in  fize  the  common  wine 
glaftes  of  Germany.  The  glaftes  commonly  ufed  for 
drinking  cyder  or  ftrong  beer  out  of,  may  be  likevvife 
conveniently  applied  to  this  purpofe,  [E.] 
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quid  is  merely  fet  by  for  the  fpace  of  a night 
in  an  open  vefiel.  s 

Experiment  III. 

Having  let  fall  into  a wine-glafs  full  of  diftil- 
led  water  one  drop  of  the  pure  vitriolic  acid , or 
any  of  the  other  acids  contained,  in  the  cheft, 
add  a few  drops  of  the  tin&ure  of  litmus 
to  the  mixture  ; the  fame  red  colour  will  be  pro- 
duced, and  alfo  remain  fixed  and  unaltered , even 
though  the  mixture  be  made  warm,  or  {land  all 
night  in  an  open  veflel. 

B.  Litmus-paper . 

Paper  coloured  with  litmus  is  liable  to  under- 
go the  fame  change  of  colour,  from  the  a£tion 
of  every  acid  liquor,  as  the  tin&ure  of  litmus  it- 
felfj  and  indeed  in  fome  refpe&s  it  is  even  pre- 
ferable to  the  tincture,  as  a tefi  for  acids ; for, 
like  this,  it  fuffers  no  change  of  colour  merely  in 
confequence  of  the  accefs  of  the  fixed  air,  which 
is  often  contained  in  the  atmofphere.  The  tinc- 
ture of  litmus,  on  the  contrary,  foon  becomes 
red  by  the  frequent  opening  of  the  phial  con- 
taining it,  and  can  no  longer  be  ufcd  as  a re- 
agent. It  is  alfo  very  liable,  to  ferment,  a pro- 
c 4 cefs, 
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cefs,  in  confequence  of  which  the  blue  colour 
would  be  entirely  deftroyed. 

Experiment  IV. 

Dip  a piece  of  paper  coloured  with  litmus 
into  pure  diftilled  watery  and  the  blue  colour  of 
it  will  not  be  altered. 

Experiment  V. 

Dip  a piece  of  the  fame  paper  into  a wine- 
glafs  full  of  diftilled  water,  which  has  been  pre- 
vioufly  impregnated  with  fixed  air  (Exp.  II.), 
and  in  a few  minutes  the  blue  colour  will  be 
changed  to  red.  Dry  the  paper  thus  reddened, 
by  expofmg  it  to  the  air,  and  its  priftine  blue 
colour  will  return,  as  faft  as  the  fixed  air  flies 
off  from  it. 

Experiment  VI. 

Into  a wine-glafs  full  of  diftilled  water  having 
let  fall  one  drop  of  vitriolic,  nitrous,  or  muriatic 
acid,  dip  into  it  a piece  of  the  above-mentioned 
paper,  and  the  blue  colour  will  in  like  manner  b_e 
inftantly  changed  to  red.  Take  out  the  paper, 
and  let  it  dry  *,  the  blue  colour  will  not  re-ap- 
pcar. 


C.  Lit - 
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C.  Litmus-paper  made  red  •with  vinegar . 

Litmus-paper  made  red  with  vinegar  is  a teft 
of  fuch  alkaline  falts  and  earths , as  are  held  in 
Solution  in  any  liquid  by  means  of  fixed  air ; for, 
by  a liquid  of  this  kind,  the  acetous  acid,  with 
which  the  paper  was  made  red,  is  rendered  in- 
aftive,  and  confequently  the  blue  colour  it  ex- 
hibited ct firß  makes  its  appearance  again.  But, 
in  order  to  know  whether  this  change  is  pro- 
duced in  the  paper  by  the  prefence  of  an  alka- 
line fait  or  of  an  earth,  the  liquid  muft  be  eva- 
porated in  a clean  veflel  to  one  half.  Now  if 
the  red  colour  continues  (till  to  be  difcharged 
by  the  evaporation  of  the  liquor,  and  the  blue 
colour  to  be  reftored,  there  is  an  alkaline  fait 
contained  in  it  *,  for  that  part  of  the  fixed  air 
which  holds  the  earth  in  folution  is  volatilized, 
and  the  earths  that  have  been  diflolved  by  it 
are  obliged  to  fall  to  the  bottom,  and  then  ceafe 
to  a£t  upon  the  vinegar:  the  alkaline  falts,  on 
the  contrary,  in  confequence  of  their  faline  na- 
ture, remain  diflolved,  and  in  this  ftate  a alone 
upon  the  paper. 

Experiment  VII. 

Sufpend  a piece  of  litmus-paper,  made  red 

with 
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with  vinegar,  in  a wine-glafs  full  of  diftilled 
water,  and  the  red  colour  will  remain  unaltered. 

Experiment  VIII. 

Impregnate  diftilled  water  with  fixed  air, 
(Exp.  II.)  and  diflolve  in  it  a few  grains  of  pure 
calcareous  earth\  let  the  water  (land  till  it  be- 
comes clear,  and  in  a wine-glafs  full  of  this  clear 
water  fufpend  a piece  of  reddened  litmus-paper; 
the  red  colour  will  gradually  difappear,  and  the 
blue  return.  Let  another  portion  of  this  water 
be  evaporated  to  one  half,  and  the  liquor  by 
degrees  will  become  turbid ; becaufe  the  calca- 
reous earth,  that  was  diflolved  in  it,  being  de- 
prived of  its  menftruum,  the  fixed  air  is  fepa- 
rated  in  the  form  of  a white  powder.  When  . 
the  white  powder  is  depofited,  and  the  water  is 
become  clear,  fufpend  in  it  another  piece  of  the 
above-mentioned  paper,  and  the  blue  colour  now 
will  be  produced  no  more. 

Experiment  IX. 

To  a wine-glafs  full  of  diftilled  water  addadrop 
or  two  of  a folution  of  aerated  or  mild  vegetable 
alkali,  and  dip  a piece  of  the  paper  above-men- 
tioned into  it ; immediately  the  red  colour  of  it 

will 
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will  difappear , and  its  former  blue  colour  {hew 
itfelf  again.  Evaporate  the  water*  as  in  Exp.  VIII. 
ai*d  examine  it  anew  with  the  reddened  paper ; 
notwithfianding  this  proccfs , the  red  colour  will 
difappear,  and  the  blue  be  reftored. 

Experiment  X. 

Let  a grain  of  mineral  alkali  be  diflolved  in  a 
wine-glafs  full  of  diftilled  water  *,  this  folution 
will  be  feen  to  a<SI  upon  the  paper  juft  in  the 
fame  manner  as  the  vegetable  alkali  did. 

D.  Paper  coloured  with  Brazil-wood. 

Paper  coloured  with  the  tindlure  of  Brazil- 
wood, by  the  change  of  its  colour  from  red  to 
violety  indicates  the  prefence  of  an  alkaline 
■fait  in  any  liquid : but  fmee  alfo,  as  was  the 
cafe  with  the  litmus-paper  turned  red  by  means 
of  vinegar,  the  earths  combined  with  fixed  air  pro- 
duce this  change  of  colours,  it  is  neceflary,  with 
a view  to  allure  one’s  felf  of  the  prefence  of  an 
alkaline  fait,  for  the  liquid  to  be  evaporated  alittle, 
as  in  C,in  order  to  expel  the  fixed  air,  which  holds 
the  earths  in  folution,  and  to  precipitate  the 
earths,  which  will  then  be  held  in  folution  no 
longer.  Now,  if,  after  the  evaporation,  the  red 

colour 
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colour  of  the  paper  is  ftill  changed  by  the  liquid 
to  violet,  it  may  be  confidently  concluded  that 
this  water  contains  an  alkaline  fait.  But  here 
M.  Hagen  # makes  this  neceflary  remark,  that  the 
gypfum  likewife,  which  may  chance  to  be  held 
in  folution  in  a liquid,  is  capable  of  producing 
this  change  of  colour,  which  alfo  will  ftill  happen, 
even  if  part  of  the  liquid  has  been  evaporated ; 
becaufe  there  will  always  remain  a portion  of 
the  gypfum  diflblved  in  the  liquid,  which  is  able 
to  a£t  upon  the  paper.  The  paper  that  is  coloured 
violet  by  the  alkaline  fait,  may  yet  be  ufed  as  a 
teft  for  acids  ; for,  on  the  application  of  acids  to 
it,  the  violet  colour  difappears,  and  its  former 
red  colour  is  produced  again. 

Experiment  XI. 

Into  a wine-glafs  full  of  pure  dißilled  water 
dip  a piece  of  the  Brazil-wood  paper,  and  the 
red  colour  of  the  paper  \\dll  not  be  changed  in 
the  leaft. 

Experiment  XII. 

To  a wine-glafs  full  of  diftilled  water  add  one 

In  his  Chemical  Analyfis  of  the  Waters  of  Thurcn  in 
Prußa . Koni glberg,  1789.  (German.) 
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or  two  drops  of  a folution  of  vegetable  alkali  fa - 
turated  with  fixed  air  *,  into  this  folution  dip  a 
piece  of  the  Brazil-wood  paper,  and  the  red 
colour  of  this  latter  will  inftantly  be  changed  to 
violet . 

Experiment  XIII. 

One  grain  of  mineral  alkali  diflolved  in  a wine- 
glafs  full  of  diftilledwater,  produceswith  Brazil- 
wood paper  the  fame  effedt  as  the  vegetable  al- 
kali does.  (Exp.  XII.) 

Experiment  XIV. 

Diflolve  in  diftilled  water,  impregnated  with 
fixed  air,  a little  pure  calcareous  earth,  as  in 
Exp.  VIII.  and  let  the  water  Hand  to  fettle. 
Into  this  clear  water  dip  a piece  of  Brazil-wood 
paper,  and  the  red  colour  will  be  changed  by 
degrees  to  violet.  Let  another  portion  of  the 
water  be  evaporated ; the  water  will  become 
turbid,  the  calcareous  earth,  which  had  been 
diflolved,  will  be  depofited;  and,  if  the  trial  be 
now  repeated  with  the  Brazil-wood  paper,  this 
latter  will  remain  of  a red  hue,  and  no  violet 
colour  will  appear. 

Experiment  XV. 

Ji)  a clean  phial,  (hake  up  for  fome  minutes 

a few 
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a fewgrains  of  pure  calcareous  earth,  with  a little 
diftilled  water  and  a very  few  drops  of  vitriolic 
acid.  The  vitriolic  acid  will  diffolve  the  cal- 
careous earth,  and  the  gypfum,  arifing  from  this 
union,  will  remain  diflolved  in  the  water.  If 
the  liquor  be  allowed  to  hand  till  it  is  clear, 
and  a piece  of  Brazil-wood  paper  be  dipped  in 
it,  we  {hall  have  a confirmation  of  M.  Hagen's 
obfervalion  (D)  for  the  paper  will  by  thefe 
means  alfo  contract  a colour  inclining  to  violet. 

E.  'Turmeric-paper . 

According  to  fome  late  experiments,  paper 
coloured  with  turmeric  is  greatly  preferable  to 
the  other  coloured  papers,  for  the  purpofe  of  de- 
tecting the  alkaline  fait  contained  in  any  liquid, 
on  account  of  its  fuffering  no  alteration  from 
the  earths  combined  with  fixed  air  which  may 
chance  to  be  contained,  together  with  the  alka- 
line fait,  in  fuch  liquid.  If  therefore  there  be 
any  alkaline  fait  in  it,  the  yellow  colour  of  this 
paper  will  be  changed  to  brown . The  paper  thus 
changed  by  alkaline  falts  may  now  alfo  be  ufed  as 
a teß for  acids  *,  as,  by  the  aCtion  of  the  acids,  the 
brown  colour  difappears  again,  and  the  former 
yellow  colour  is  reftored. 
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Experiment  XVI. 

Dip  a piece  , of  turmeric-paper  into  a wine- 
glafs  full  of  pure  diftilled  water ; the  yellow 
colour  will  remain  unaltered. 

Experiment  XVII. 

Into  the  fame  quantity  of  diftilled  water  har- 
ing let  fall  one  drop  of  the  folution  of  mild 
or  aerated  vegetable  alkali , in  like  manner  dip  a 
piece  of  this  paper  into  it  \ after  fome  hours  the 
yellow  colour  of  the  paper' will  be  found  to  be 
changed  to  brown. 

Experiment  XVIII. 

In  the  fame  quantity  of  diftilled  water  dif- 
folve  one  grain  of  mineral  alkali , and  dip  a piece 
of  this  paper  into  the  folution ; the  refult  will 
be  the  fame  as  in  Exp.  XVII. 

Experiment  XIX. 

Having  impregnated  a fmall  quantity  of  diftil- 
led water  with  fixed  air,  diflolve  in  it  a few 
grains  of  pure  calcareous  earth.  (Exp.  VIIL)  Now 
if  in  this  folution  a fmall  flip  of  turmeric-paper 
is  immerfed,  the  colour  of  this  latter  will  un- 
dergo no  alteration . The  event  will  be  the  fame 

when 
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when  the  paper  is  dipped  into  a folution  of  gyp - 
furn,  (Exp.  XV.) 

F.  Vitriolic  acid . 

The  vitriolic  acid  difcovers,  by  a fight  effer- 
vefcence , the  prefence  of  fixed  air  in  an  uncombined 
(late  in  a liquid,  or  the  combination  of  this  fub- 
fiance  with  alkaline  falts  or  earths . If  a liquid 
contain  a large  quantity  of  calcareous  earth  com- 
bined with  fixed  air,  or  with  marine  acid,  and  a 
few  drops  of  vitriolic  acid  be  let  fall  into  it,  and 
the  veflel  containing  the  mixture  fet  by  for 
fome  time,  cryftals  of  felenite  will  by  degrees 
fall  out  of  it  to  the  bottom  of  the  veflel.  The 
vitriolic  acid  indicates  alfo  the  prefence  of  pon- 
derous earthy  if  this  latter  diflolved  in  fixed  air, 
or  in  the  nitrous,  muriatic  or  acetous  acid,  be 
prefent  in  any  liquid*,  for,  by  virtue  of  its  nearer 
affinity  to  this  earth,  it  unites  with  it,  and  falls, 
as  ponderous  fpary  to  the  bottom  of  fuch 
liquid,  in  the  form  of  a powder  of  difficult 
folution.  If  the  exillence  of  nitrous  acid 
combined  with  any  other  fubllance  be  fufpe£ted 
in  a liquid,  in  order  to  difcover  this,  a few  drops 
of  vitriolic  acid  mufl  be  added,  and  the  liquid 
be  made  hot : then  if  a Hopper,  moiftened  with 

volatile 
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Volatile  alkali,  be  held  over  the  heated  liquid, 
vifible  clouds  will  be  produced,  and  the  nitrou* 
acid  will  by  this  means  difcover  itfelf.  The 
incrine  acid  will  produce  the  fame  appearance ; 
but  as  this  a£ls  quite  differently  towards  feveral 
other  re-agents  to  be  mentioned  hereafter,  the 
prefence  of  the  latter  is  much  fooner  difcover» 
able. 

Experiment  XX. 

To  a wine-glafs  full  of  perfectly  pure  diflilled 
water  add  a few  drops  of  vitriolic  acid ; the 
mixture  will  take  place  quietly,  and  no  bubbles 
of  air  will  arife. 

Experiment  XXI. 

Impregnate  diflilled  water  very  flrongly  witfv 
fxed  air  (Exp.  II.),  and  to  a wine-glafs  full  of 
it  add  a few  drops  of  vitriolic  acid*,  bubbles  of  air 
will  inflantly  arife,  which  will  become  more  nu- 
merous on  the  liquor  being  ftirred,  and  exhibit 
the  appearance  of  a flight  effervefcence. 

Experiment  XXII. 

Having  impregnated  a quantity  of  diflilled 
water  with  fixed  air,  and  diffolved  a few  grains  % 
D of 
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of  calcareous  earth  (Exp.  VIII.)  in  it ; add  to 
this  folution  a few  drops  of  vitriolic  acid.  The  fame 
appearance  will  now  be  perceived  as  in  Exp.  XXI* 
and  if  the  liquid  is  fufFered  to  Hand  at  reft  for 
the  fpace  of  a night  or  longer,  {lender  cryßals  af 
felenite  will  fall  by  degrees  to  the  bottom  of  the 
veflel. 

Experiment  XXIII. 

Into  a phial,  together  with  a wine-glafs  full  of 
diftilled  water,  put  a few  grains  of  pure  calcareous 
earth-,  to  this  add  a few  drops  of  marine  orjnitrous 
acid,  and  fhake  the  whole  well.  A flight  effer- 
vefcence  will  enfue,  and  the  calcareous  earth 
will  be  diflolved  by  the  marine  acid.  As  foon  as 
the  liquor  is  become  clear,  add  a few  drops  of 
vitriolic  acid  to  it,  and  fet  it  by  in  a quiet  place; 
after  fome  time  genuine  cryßals  of  felenite  will 
fall  to  the  bottom  ; becaufe  the  vitriolic  acid, 
by  virtue  of  its  nearer  affinity  to  the  calcareous 
earth,  combining  with  it,  forms  felenite,  and  the 
marine  acid  is  by  this  means  difengaged. 

Experiment  XXIV. 

To  a wine-glafs  full  of  diftilled  water  impreg- 
nated with  a few  drops  of  the  folution  of  pond* - 
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rous  earth  S,  add  one  drop  of  vitriolic  acid; 
•white  clouds  will  immediately  arife,  and  after 
fome  time  genuine  ponderous  fpar  will  fall  to 
the  bottom  of  the  veflel  in  the  form  of  a white 
powder. 

Experiment  XXV. 

Havingdiflblvedagrainor  twoof  purified  nitre 
in  a wine-glafs  full  of  water,  add  fome  drops  of 
vitriolic  acid  to  it,  and  make  the  liquid  hot  *,  now 
if  a glafs  Hopper  moiftened  with  volatile  alkali 
be  held  over  the  furface  of  this  liquid,  very 
vifible  vapours  will  be  feen  to  afcend.  A grain 
or  two  of  common  fait  diflolved  in  water,  with  a 
few  drops  of  vitriolic  acid  added  to  it,  will,  un- 
der the  fame  circumftances,  exhibit  the  fame 
phenomena. 

G.  Nitrous  acid. 

The  nitrous  acid  alfo,  like  the  vitriolic,  indi- 
cates by  a fight  ejfervefcence  the  prefence  of  fixed 
air  in  any  liquid  which  is  to  be  examined.  If 
a liquid  contains  liver  of  fulphur , and  a few  drops 
of  nitrous  acid  are  added  to  it,  a white  precipi- 
tate enfues,  accompanied  with  the  ufual  dif- 
agreeable  fmell  of  rotten  eggs.  But  if  the  liquid 
p 2 be 
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be  Impregnated  with  hepatic  air,  no  precipitate 
will  be  obtained ; but  the  liquid,  which  was.clear 
before,  will  lofe  its  tranfparency  in  feme  degree 
only,  and  the  fetid  fmell,  which,  when  any  other 
acid  is  added,  is  very  ftrong,  will  here  be  mode - 
rated . 


Experiment  XXVI. 

Into  a glafs  full  of  pure  diftilled  water , let  fall 
a few  drops  of  nitrous  acid,  and  the  refult  will 
be  the  fame  in  every  refpedl  as  in  Exp.  XX. 

Experiment  XXVII. 

Impregnate,  as  in  Exp.  XXI.  a fmall  quantity 
of  diftilled  water  with  fixed  air , adding,  inftead 
of  the  vitriolic  acid,  a little  nitrous  acid  to  it, 
and  the  fame  appearances  will  be  obferved  as 
in  Exp.  XXI. 

Experiment  XXVIII. 

Having  let  fall  a drop  of  the  volatile  liver  of 
fulphur  G G,  into  a wine-glafs  full  of  diftilled 
water,  add  one  drop  of  nitrous  acid  to  it  j in  a 
fhort  time  white  clouds  will  be  formed  in  the  li- 
quor, and  by  degrees  a quantity  of  fulphur  of 
the  fame  colour,  accompanied  by  the  fetid  odour 
above  mentioned,  will  fubftde  to  the  bottom.  It 
7 k 


( 37  ) 

is  not  particularly  neceflary  however  to  em- 
ploy for  this  purpofe  the  nitrous  acid  *,  for  the 
vitriolic,  marine,  and  acetous  acids  produce  the 
fame  effect. 

Experiment  XXIX. 

Having  let  fall  into  a wine-glafs  full  of  diftil- 
led  water  from  ten  to  twenty  drops  of  Hahne- 
mann's Wine-teß  HH,  add  to  the  mixture  a few 
drops  of  nitrous  acid.  No  white  precipitate 
will  enfue,  and  the  fetid  odour,  which  this 
hepatic-water  had  before,  will  be  fenfibly  dimi- 
nified  by  it. 

H.  Lime-water . 

Equal  parts  of  lime-water  and  of  any  liquid, 
that  is  to  be  examined,  being  mixed  together, 
the  mixture,  if  any  fixed  air  is  contained  in  it 
in  an  uncombined  Itate,  will  inftantly  become 
perceptibly  turbid,  becaufe  the  cauftic  or  pure 
calcareous  earth,  which  was  held  in  folution  in 
the  lime-water,  unites  at  that  inftant  with  the 
fixed  air  contained  in  the  mixture,  and  falls  in 
the  form  of  aerated  calcareous  earth  (or  chalk) 
to  the  bottom  of  the  veflel.  It  is  neceflary  to 
take  equal  parts  of  lime-water  and  of  the  liquid, 
d 3 left 
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left  the  calcareous  earth  fhould  be  rediflolred 
by  the  fixed  air  that  may  chance  to  remain  in 
the  liquid,  in  like  manner  as  fome  other  falts  of 
difficult folution  in  water;  as  for  inflance,  vitrio- 
lated  tartar  and  gypfum  are  readily  taken  up 
by  water,  when  they  are  fuperfaturated  with  an 
acid» 

Some  chemifts,  as  for  inflance,  the  ProfefTors 
Struve * and  Winter /f,  have  endeavoured,  by 
the  quantity  of  the  precipitate  obtained  by  thefe 
means,  to  afeertain  the  quantity  of  the  fixed  air 
contained  in  a liquid.  Now  were  a liquid  to 
contain  no  other  fixed  air  than  that  which  is  in 
a difengaged  flate,  fomething  might  perhaps  be 
determined  by  this  method;  but  this  being  but 
very  feldom  the  cafe,  and  mineral  waters  con- 
taining frequently,  befides  fixed  air,  an  alkaline 
fait  or  magnefia  combined  with  vitriolic  or  ma- 
rine acid,  which  likewife  decompofe  the  lime- 
water, — this  mode  of  afeertaining  it  is  of 
courfe  for  the  moft  part  fallacious  and  uncer- 
tain ; although  M.  Struve  is  of  opinion  that  this 

* Supplement  to  the  Chemical  Annals,  vol.  i.  No. 
p.  98. 

f Analyfis  Aquar,  Buddenfium.Veterobu<he  & Vienna?, 
1781.  p.  24, 
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defeat  might  be  remedied  by  the  farther  exa- 
mination of  the  precipitate. 

Lime-water  will  alfo  indicate  the  prefence  of 
corrofive  fublimate  in  a liquid,  by  a yellow  or  ra- 
ther brick-duß  coloured  precipitate  \ and  this  colour 
will  be  more  perfett,  if  the  lime-water  be  ad- 
ded boiling  hot  to  the  liquid:  a fimilar  appear- 
ance likewife  is  obferved,  when  mercury  dif- 
folved  in  nitrous  acid  is  contained  in  a liquid. 
Dr.  Hahnemann*  recommends  alfo  lime-water, 
efpecially  when  it  is  ufed  boiling  hot,  for  de- 
tecting the  prefence  of  arfenic  in  a liquid:  it 
yields  with  this  a white  precipitate  of  difficult  fo - 
lution  in  water,  of  which  one  part  requires  two 
thoufand  one  hundred  of  cold  water,  to  diflblve 
jt  entirely.  This  precipitate  is  foluble  in  the 
acetous  acid  and  a folution  of  arfenic,  and  mixed 
up  with  oil,  and  laid  on  red-hot  coals,  yields 
the  well-known  garlic-like  fmell  of  arfenic.  If 
copper  be  contained  in  a liquid,  the  lime-water 
will  precipitate  it  of  a green  colour.  The  regu- 
lus  of  antimony , when  combined  with  a liquid 
in  the  form  of  emetic  tartar,  will  be  precipi- 
tated of  a white  colour. 

On  the  Effects  of  Arfenic  as  a Poifon,  the  Remedies  to 
he  applied,  and  the  Means  of  detecting  it.  L&ipfic,  *786. 
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Experiment  XXX* 

With  pure  diftilled  water  mix  a little  lime- 
water,  and  the  mixture  will  remain  perfeßty 
limpid  and  clear. 

Experiment  XXXI. 

Fill  a two  ounce  phial  up  to  the  top  with  fixed 
air ; to  this  add  about  half  an  ounce  of  lime- 
water,  {hake  it  well,  and  the  lime-water  will 
become  perceptibly  turbid . Pour  this  turbid 
water  off,  fill  the  phial  anew  with  fixed  air, 
put  the  turbid  lime-water  to  it  again,  and 
{hake  it  well*  the  liquid,  which  was  turbid  be-* 
fore,  will  immediately  become  clear ; the  mild  cal- 
careous earth,  or  chalk,  that  was  formed,  being 
redifiolved  by  the  redundant  fixed  air. 

Experiment  XXXII. 

Having  impregnated  a quantity  of  diftilled 
Water  with  fixed  air>  add  a fmall  proportion 
only  of  newly  made  lime-water  to  it;  white 
clouds  will  immediately  be  formed,  which  how- 
ever, on  the  mixture  being  fhaken,  will  difap- 
pear  again.  But  if  equal  parts  of  water  im- 
pregnated with  fixed  air  and  of  lime-water  are 
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mixed  together,  the  water  will  become  turbid, 
find  remain  fo. 

Experiment  XXXIII. 

To  a wine-glafs  full  of  lime-water  add  one 
drop  of  the  mild  or  derated  vegetable  alkali  O ; 
the  liquid  will  foon  become  turbid,  and  yield  a 
white  precipitate. 

Experiment  XXXIV. 

Difiolve  a few  grains  either  of  Epfom-falt  or 
alum  in  a wine-glafs  full  of  diftilled  water,  and 
pour  a little  lime-water  to  the  folution;  it  will 
become  turbid,  and  a ßaky  precipitate  will  be 
gradually  formed.  The  cafe  will  be  the  fame 
writh  a folution  of  magnefia  in  the  nitrous  or  ma- 
rine acid. 

Experiment  XXXV. 

Mix  two  or  three  drops  of  the  folution  of  cor - 
rofive  fublimate  Y,  with  half  a wine-glafs  full  of 
diftilled  water;  no  yellow  nor  brick-duß  colour 
will  be  produced,  but  the  liquid  will  only  be- 
come a little  turbid,  and  of  a whitifh  hue.  If 
however  twenty  drops  of  the  folution  of  corro- 
five  fublimate  be  mixed  with  half  a wrine-glafs 
full  of  diftilled  water,  and  the  glafs  be  filled  up 

with 
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With  lime-water,  the  mixture  will  immediately 
exhibit  a dark  yellow  colour,  and  after  fome 
time  will  depofit  a precipitate  of  the  fame  hue. 
This  experiment  therefore  {hews  that  the  folu- 
tion  of  fublimate  mult  be  tolerably  ftrong,  in 
order  to  exhibit  a yellow , or  rather  orange  colour , 
with  lime-water. 

Experiment  XXXVI. 

Upon  the  folution  of  mercury  prepared  b\  the 
cijfiflance  of  heat , lime-water  a£Is  much  more 
powerfully.  To  half  a wine-glafs  full  of  dif- 
tilled  water  add  one  or  more  drops  of  the  mer- 
curial folution  U,  and  fill  up  the  glafs  with 
lime-water  \ a yellow  precipitate  will  immedi- 
ately be  formed.  It  is  probable  that  in  fmall 
portions  of  corrofive  fublimate  lime-water  does 
not  produce  this  phenomenon,  on  account  of 
the  muriatic  acid  being  fuperfaturated;  for  if 
the  experiment  be  repeated,  by  adding,  before 
the  addition  of  lime-water,  one  drop  more  of 
nitrous  acid,  the  refult  of  this  experiment  will 
be  exactly  the  fame  as  that  of  Exp.  XXXV. 

The  folution  of  mercury  prepared  in  the  cold , 
X,  a£ts  in  the  fame  manner  as  corrofive  fubli- 
mate* becaufe  in  this,  as  well  as  in  the  corro^ 

five 
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five  fublimate,  there  is  {till  contained  a redun- 
dant portion  of  acid. 

Experiment  XXXVIL 

If  a few  drops  of  the  folution  .of  arfe nie  A A are 
mixed  with  half  a wine-glafs  full  of  diftilled 
water,  and  the  remainder  of  it  is  filled  up  with 
frefh  lime-water,  the  liquid  will  become  turbid 
immediately,  and  a white  flaky  precipitate  be 
depofited.  This  phenomenon  will  take  place 
ftill  quicker,  when  the  lime-water  has  been 
previoufly  made  boiling  hot.  If  the  liquid  is 
poured  off  clear  from  the  precipitate,  and  to 
the  latter  are  added  a few  drops  of  acetous  acid, 
the  precipitate  will  be  completely  rediffolved : 
the  refult  is  the  fame,  when  a few  more  drops 
of  the  arfenical  folution  are  added  to  it.  If  this 
precipitate  is  feparated,  and,  after  being  fteep- 
ed  in  oil,  laid  upon  red-hot  coals,  it  will  yield 
the  ufual  garlic-like  odour  of  arfenic. 

Experiment  XXXVIII. 

Into  a wine-glafs  full  of  diftilled  water  hav- 
ing put  a few  drops  of  a folution  of  blue  vitriol , 
pour  lime-water  to  the  mixture,  and  a green 
precipitate  will  immediately  take  place. 

Experi- 
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• ; if? 

Experiment  XXXIX. 

Diflolve  one  grain  of  emetic  tartar  in  a wine- 
glafs  full  of  water,  and  add  a little  lime-water 
to  it ; a white  precipitate  will  fall  to  the  bottom, 
confiding  of  calx  of  antimony  and  tartareous 
felenite* 

I.  Lixivium  of  P ruffian  blue . 

If  a liquid  holds  iron  in  folution,  by  the  inter- 
medium of  fixed  air , or  of  any  other  acid,  by  ad- 
ding a few  drops  of  this  lixivium  to  it,  a blue 
precipitate  will  be  formed,  and  fall  by  degrees 
to  the  bottom  of  the  vefiel.  But  if  the  iron  is 
diflolved  in  fixed  air,  and  the  liquid  is  made 
warm,  the  fixed  air  (or  aerial  acid)  will  fly  off, 
and  the  iron  will  fall  to  the  bottom  in  the  form 
©f  ochre*  If  the  liquid,  now  become  clear,  af- 
ter the  ochre  has  fubfided  to  the  bottom,  be 
examined  afreflr,  there  will  no  more  blue  pre- 
cipitate be  produced  by  the  addition  of  a few 
drops  of  the  lixivium  of  Pruflian  blue.  But  if 
the  iron  is  held  in  folution  by  any  other  acid,  a 
blue  precipitate  will  Hill  be  formed  on  the  addi- 
tion of  the  lixivium  of  Pruflian  blue,  even  after 

the 
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the  liquid  lias  been  warmed,  or  in  part  evapo- 
rated. 

The  feveral  abforbenf  Earths  known  at  pre- 
fent,  viz.  calcareous , magnefiany  aluminous  and 
ponderous  earthy  if  they  are  dilTolved  in  a liquid 
by  the  intermedium  of  any  acid,- will  not  be  pre- 
cipitated by  the  lixivium  of  Pruflian  blue,  when 
this  latter  is  perfectly  faturated  with  the  colour- 
ing matter,  and  contains  no  vitriolic  acid.  All 
Metals , on  the  contrary,  which  are  held  in  folu- 
tion  in  a liquid,  will  be  precipitated  by  the 
Pruflian  alkali,  and  that  moftly  with  different 
colours . Even  acids  alone  precipitate  the  Pruflian 
blue  from  this  lixivium,  however  carefully  it 
may  have  been  purified : but  if  the  acids  are  in 
a very  dilute  ftate,  the  blue  precipitate  does  not 
appear  immediately,  but  after  a few  days  only; 
and  this  refult  will  be  accelerated  by  warming 
the  liquid. 

Experiment  XL. 

To  a wine-glafs  full  of  dißilled  water  add  one 
drop  of  the  Pruflian  lixivium,  and  not  the  leaff 
alteration  will  be  perceived. 


Exp  eri- 
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Experiment  XLI. 

Having  impregnated  a quantity  of  diftilled  wa- 
ter with  fixed  airy  {hake  it  up  for  fome  time  with 
a few  grains  of  clean  iron-filwgsy  and  let  it  {land 
till  the  water  is  become  clear.  To  a wine-giafs 
full  of  this  clear  water  add  one  drop  of  the 
Pru Ilian  lixivium ; the  liquid  will  become  blue 
immediately,  and  after  fome  time  a blue  prefci- 
jpitate  will  be  depofited.  But  if  a little  of  the 
fame  quantity  of  the  above  water  be  evaporated, 
bubbles  of  air  will  make  their  efcape,  and  a yel- 
low ochre  fall  to  the  bottom.  Then  if,  after 
the  water  is  become  perfectly  clear,  one  drop 
of  the  PrulTian  lixivium  be  added,  no  blue  pre- 
cipitate will  be  formed. 

Experiment  XLII. 

Shake  four  ounces  of  diftilled  water,  a few 
grains  of  clean  iron-filings  y and  one  or  two  drops 
of  vitriolic  or  marine  acid  together  for  the 
fpace  of  a few  minutes,  and  let  the  water  Hand 
till  it  becomes  clear ; or  diffolve  a grain  or  two 
of  martial  vitriol  in  a little  diftilled  water : tc? 
one  half  of  this  clear  liquid  add  one  drop  of 
Pruftian  lixivium,  and  a blue  precipitate  will  be 

formed 
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formed  immediately.  If  the  other  half  be  cva* 
porated  a little,  and  one  drop  of  Pruffian  lixi- 
vium be  added,  a blue  precipitate  will  neverthe- 
lefs  be  feen.  It  is  true  the  folution  of  iron 
may  alfo  grow  turbid  during  the  evaporation, 
and  a little  ochre  will  be  gradually  depofited  \ 
but  for  quite  different  reafons  from  that  in 
Exp.XLI ; a certain  portion,  however,  of  the  dif- 
folved  iron  will  always  remain  behind,  efpccially 
if  the  evaporation  be  not  performed  too  flcwly. 

Experiment  XLIII. 

Into  different  wine-glaffes  full  of  diflijled 
water  pour  a few  drops  of  a folution  of  Mag- 
nefia  in  the  vitriolic,  nitrous,  marine  or  acetous 
acid ; of  a folution  of  alum  ; of  calcareous  earth 
in  nitrous  or  marine  acid  ; of  ponderous  earth  in 
nitrous,  marine  or  acetous  acid  : — to  thefe  feve- 
ral  mixtures  add  a few  drops  of  the  PrufTian 
lixivium,  and  they  will  none  of  tjoem  become 
turbid. 


Experiment  XLIV. 

Into  different  wine-glaffes  full  of  diflilled 
water  pour  a few  drops  of  a folution  of  copper , of 
fiver  y of  mercury  y of  zinc , of  lead,  of  bifmuthy  ike. 

bj 
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Vy  the  addition  of  a few  drops  of  the  Pnrffiart 
lixivium,  the  copper  will  be  precipitated  of  a 
brown,  the  bifmuth  of  a brim/one-yellow,  the 
mercury,  filver,  lead  and  zinc,  of  a white  or 
light-grey  colour. 

Experiment  XLV. 

Into  a wine-glafs  full  of  diftilled  water  hav- 
ing  poured  a few  drops  of  vitriolic,  nitrous,  or 
marine  acid,  add  to  the  mixture  a few  drops  of 
the  Pruffian  lixivium,  and  no  alteration  of  co- 
lour will  take  place.  But  if  the  liquid  has 
flood  quiet  for  fome  days,  it  will  gradually  af- 
fume  a bluei/h  hue,  and  in  the  fpace  of  fix  or 
eight  days,  a few  vefliges  of  a blue  precipitate  will 
be  vifible.  The  reparation  of  this  blue  preci- 
pitate will  be  accelerated  by  flightly  warming 
the  mixture. 

K.  Spirituous  tintture  of  galls. 

The  fpirituous  tinclure  of  galls  indicates  the 
prefence  of  iron  in  a liquid,  by  producing  a 
violet  colour  •,  whether  the  iron  be  held  in  folu- 
tion  in  fuch  liquid  by  fixed  air  or  by  any  other 
acid.  But  if  the  iron  be  held  in  folution  by 

fixed  air,  the  liquid,  upon  being  evaporated  a 

little, 
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little,  will  no  longer  be  tinged  of  a violet  colour 
by  this  tincture ; but  if  it  be  held  in  folution  in 
a liquid  by  any  other  acid,  the  tin&ure  of  galls 
will  (till  produce  this  colour,  even  though  the 
liquid  have  been  fomewhat  evaporated. 

Experiment  XLVI. 

To  a wine-glafs  full  of  diflilled  water  add  one 
drop  of  the  tin&ure  of  galls,  and  no  alteration 
will  be  perceived. 

Experiment  XLVIL 

Impregnate  a quantity  of  diftilled  water  with 
fixed  air , (hake  it  up  for  fome  minutes  with  a 
few  grains  of  clean  iron  filings , and  let  the  water 
ftand  till  it  is  become  clear ; fill  a wine-glafs 
with  this  clear  water,  and  add  to  it  one  drop  of 
the  tin&ure  of  galls ; the  above-mentioned  violet 
colour  will  inftantly  appear.  Let  another  por- 
tion of  this  water,  impregnated  with  iron  dif- 
folved  by  fixed  air,  evaporate  in  a warm  place ; 
bubbles  of  air  will  efcape,  a yellow  ochre  will 
fall  to  the  bottom,  and  the  remaining  clear 
liquid  will  no  longer  be  altered  by  the  tin&ure 
•f  galls. 
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Experiment  XLVIII. 

To  a {mall  quantity  of  diftilled  water  add 
two  drops  of  vitriolic  or  marine  acid;  and  after 
(haking  this  mixture  up  for  fome  minutes  with 
a few  grains  of  pure  iron-filingsy  let  the  liquid 
ftand  till  it  is  become  clear. 

To  one  half  of  this  clear  chalybeate  water 
add  one  drop  of  the  tindlure  of  galls,  upon 
which  the  violet  colour  will  appear  immediately. 
Heat  the  other  half  of  the  liquid  till  it  boils,  or 
let  it  evaporate  a little,  and  examine  it  again  by 
adding  to  it  a few  drops  of  the  tin&ure  of  galls ; 
the  liquid  will  be  Hill  of  a violet  colour . One 
grain  of  martial  vitriol  diflblved  in  a wine-glafs 
full  of  diftilled  water,  will  give  the  fame  re- 
fults. 

L.  Acid  of  fugar» 

If  calcareous  earth  diflblved  by  fixed  air  or  any 
other  acid,  be  contained  in  a liquid ; a few 
cryftals  of  acid  of  fugar  thrown  into  it,  will 
immediately  render  the  •water  turbidy  and  a 
faccharine  f el  emit e of  difficult  folution  will  fall  to 
the  bottom . If  the  liquid  contains  but  very  little 
calcareous  earth,  it  will  not  become  turbid  im- 
mediately, 
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mediately,  but  it  mud  firft  be  fuffered  to  (land 
quiet  for  fome  time.  Some  pretend  alfo  to 
have  obferved  that  the  acid  of  fugar  forms  a 
fait  as  difficult  of  folution  with  the  earth  of 
magnefia , as  it  does  with  the  calcareous  earth, 
and  therefore  confider  the  acid  of  fugar  as  an 
uncertain  teft  of  the  prefence  of  mere  calcare- 
ous earth. 

Experiment  XLIX. 

In  a wine-glafs  full  of  dißilled  water  diffiolve 
a few  grains  of  the  cryftallized  acid  of  fugar, 
and  the  water  will  remain  perfectly  clear . 

Experiment  L. 

Impregnate  a fmall  quantity  of  diftilled  water 
with  fixed  air,  (hake  the  water  up  for  fome 
minutes  with  a few  grains  of  pure  calcareous 
earth , and  let  the  water  Hand  till  it  is  become 
clear.  In  one  half  of  this  water  diffiolve  a grain 
of  the  acid  of  fugar  j the  water  will  immediately 
become  turbid , and  after  fome  time  a white^ 
powder  (faccharine  felenite)  will  fall  to  the 
bottom.  Make  the  other  half  of  the  water  hot, 
during  which  procefs  a fmall  quantity  of  chalk 
will  be  depofited  by  the  exhalation  of  the, 
fixed  air ; and  the  liquid,  as  foon  as  it  is  per- 
E 2 fe£Uy 
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fe&ly  clear,  will  new  no  longer  be  rendered 
turbid  by  the  faccharine  acid. 

Experiment  LI. 

Shake  a fmall  quantity  of  diftilled  water,  a, 
few  grains  of  calcareous  earthy  and  a drop  of  ni- 
trous or  marine  acid,  for  fome  minutes  toge- 
ther, and  let  the  liquid  ftand  till  it  is  become 
clear.  Pour  off  a wine-glafs  full,  and  diflolvc 
in  it  a few  grains  of  faccharine  acid.  The 
water  will  immediately  become  turbid , and  a 
white  powder  will  be  depofited  at  the  bottom 
of  the  vefiel.  Having  evaporated  a fmall  part 
of  another  portion  of  this  water,  examine  it  in 
like  manner  with  the  acid  of  fugar,  and  it  will 
exhibit  the  fame  phenome?ia.  This  will  alfo  be 
the  cafe  with  a liquid  that  contains  Selenite . 
(Exp.  XV.) 

Experiment  LII. 

Diflolve  two  or  three  grains  of  Epfom  fait  in 
a wine-glafs  full  of  diftilled  water,  as  alfo  a few 
grains  of  the  faccharine  acid*  the  liquid  will 
not  become  turbid , but  even  on  the  day  follow- 
ing continue  to  be  tranfparent.  This  experi- 
ment {hews  that  the  earth  of  magnefia  does  not 
form  a fait  fo  difficult  of  folution  as  has  been 

imagined 
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imagined  with  the  faccharine  acid,  and  that 
confequently  the  prefence  of  this  earth  is  no 
obftacle  to  the  dete&ion  of  calcareous  earth. 
If  ten  grains  or  more  of  Epfom  fait  are  difTolved 
in  the  above-mentioned  quantity  of  diftilled 
water,  and  to  this  feveral  grains  of  faccharine 
acid  are  added,  neither  does  the  liquor  become 
turbid,  even  though  it  have  ftood  for  fomc 
days. 

M.  Acetous  acid. 

The  acetous  acid  is,  according  to  Dr. 
Dehne' s experiments*,  an  excellent  means  of 
difeovering  the  prefence  of  volatile  alkali  in  a 
liquid.  The  outfide  of  a glafs  tube  is  to  be 
moiftened  with  this  acid,  and  held  over  the 
furface  of  the  liquid;  if  by  this  means  fumes 
arife  on  the  furface  of  the  glafs  tube,  it  is  a fign 
of  volatile  alkali  being  prefent*  Not  only  the 
acetous  acid,  but  alfo  a weak  and  not  fmoking 
nitrous  acid,  exhibits  the  fame  appearance. 

Experiment  LIII, 

Hold  over  a glafs  full  of  pure  diftilled  water 

* Supplement  to  the  Chemical  Annals,  1786.  No.  2. 
pag.  3*» 
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a ftopper  moiftened  with  concentrated  vinegar, 
&nd  no  fumes  or  clouds  will  be  vifible. 

Experiment  LIV. 

Into  a glafs  full  of  diftilled  water  having  put 
a few  drops  of  a folution  of  mild  or  derated 
volatile  alkali , hold  a glafs  Hopper  moiftened 
with  acetous,  nitrous,  or  marine  acid  over  it, 
and  immediately  clouds  will  be  feen  to  afcend. 

N.  Caußic  or  de~aerated fixed  vegetable  alkali . 

If  earth  6f  magnefia  held  in  folution  by  fixed 
air  be  contained  in  any  liquid,  it  may  be  difco- 
vered  by  means  of  the  cauftic  vegetable  alkali ; 
for  a white  precipitate  will  be  produced  by  it 
immediately . But,  according  to  M.  Wefirumb's 
obfervations*,  it  has  no  perceptible  effeft  upon 
other  earths  contained  in  liquids.  M . Hagen\y 
however,  is  not  entirely  of  M.  WefirumFs  opi- 
nion on  this  point. — He  allows  indeed  this  fait 
to  be  the  moft  perfect  teft  of  the  prefence  of 
earth  of  magnefia,  but  at  the  fame  time  cannot 

* In  his  Phyfico-Chemical  ElTays  (German),  vol.  i. 
part  ii.  pag.  96. 
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be  perfuaded  that  calcareous  earth , pure  aluminous 
earthy  and  iron  are  entirely  excluded  from  this 
privilege:  it  is  upon  ponderous  earth  only,  ac- 
cording to  him,  that  this  fait  has  no  effect ; a 
pofition  which  had  been  already  maintained  be- 
fore him  by  Bergman #.  The  following  expe- 
riments will  determine  this  with  fomewhat 
greater  accuracy. 

Experiment  LV. 

To  fome  pure  dißilled  water  add  a few  drops 
of  the  folution  of  cauftic  vegetable  alkali,  and 
the  liquor  will  remain  perfectly  transparent  and 
clear . 

Experiment  LVI. 

Impregnate  diftilled  water  with  fixed  air 
(Exp.  II.),  diffolve  in  it  a few  grains  of  pure 
earth  of  magnefia,  and  let  the  water  Hand  till 
it  is  become  clear ; to  this  clear  liquor  add  a 
few  drops  of  the  cauflic  vegetable  alkali,  and 
white  clouds  will  immediately  be  formed. 

Experiment  LVII. 

In  a wine-glafs  full  of  diftilled  water  difiolve 

* Opufc.  vol.  i.  pag.  99. 
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a few  grains  of  pure  Epfom  fait , and  add  to  It  a 
few  drops  of  the  folution  of  cauftic  vegetable 
alkali;  the  liquor  will  immediately  become  turbid , 
and  after  fome  time  there  will  be  depofited  a 
white  flaky  pecipitate.  A folution  of  earth  of 
magnefia  in  nitrous  or  marine  acid  will  give  the 
fame  remits. 

Experiment  LVIII. 

In  a wine-glafs  full  of  diftilled  water  diflolve 
one  grain  of  alum ; » o this  add  one  drop  of  the 
folution  of  cauftic  vegetable  alkali*  and  the 
mixture  will  not  be  obferved  to  become  turbid  ; 
but  if  in  this  quantity  of  diftilled  water  ten 
grains  of  alum  are  diflblved,  a white  flaky  pre- 
cipitate will  be  formed  in  a fhort  time.  This 
{hews  that  M.  Wefrumb's  obfervation  applies 
only,  when  a very  fmall  quantity  of  alum  is 
contained  in  a liquid  : but  in  a fomewhat  larger 
quantity  this  fait  certainly  (hews  itfelf  to  ope- 
rate upon  the  aluminous  falts  likewife. 

Experiment  LIX. 

Shake  fome  diftilled  water  up  with  a few 
grains  of  calcareous  earth , and  two  drops  of 
vitriolic,  nitrous,  or  marine  acid  for  fome  mi- 
nutes, 
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nutes,  and  let  the  liquor  {land  till  it  is  become 
clear.  To  a wine-glafs  full  of  this  liquor  add 
one  drop  of  the  folution  of  cauftic  vegetable 
alkali;  white  clouds  will  immediately  arife, 
owing  to  the  calcareous  earth,  which  is  preci- 
pitated by  it ; but  on  the  liquor  being  ftirred, 
thefe  clouds  difappear,  for  the  precipitated  cal- 
careous earth  is  deprived  of  fixed  air  by  the 
cauftic  alkali,  and  then  remains  diflolved  in 
the  liquor,  juft  as  it  is  in  the  lime  water.  But 
if  this  liquor  be  expofed  to  the  air  for  fome  time, 
a thin  cruft  of  lime  will  appear  on  the  furface, 
and  the  liquor  itfelf  become  opake.  This  will 
take  place  ftill  quicker,  if  the  liquor  be  poured 
into  a phial  filled  with  fixed  air ; by  this  means 
the  calcareous  earth  acquires  fixed  air  afrefti, 
and  falls  in  the  form  of  aerated  lime  or  chalk 
(Exp.  XXXI.  and  XXXII.)  to  the  bottom  of 
the  veflel. 

Experiment  LX. 

To  a wine-glafs  full  of  diftilled  water  add  one 
drop  of  the  folution  of  ponderous  earth  S,  and 
the  cauftic  vegetable  alkali  will  not  render  the 
mixture  turbid.  But  if  ten  drops  of  this  folu-? 
tion  are  mixed  with  the  fame  quantity  of  diftil- 
led 
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led  water;  upon  a folution  of  the  cauftic  vege- 
table alkali  being  added,  white  clouds  will  ap- 
pear, and  after  fome  time  the  ponderous  earth, 
which  is  foluble  in  acids  without  any  eftervef- 
cence,  will  fubfide  to  the  bottom  of  the  veflel. 

Experiment  LXI. 

Put  a few  grains  of  clean  iron-filings  into  a 
phial,  and  {hake  them  up  for  a few  minutes 
with  a little  diddled  water  and  two  drops  of  pure 
marine  acid . Let  the  water  Hand  till  it  is  be^ 
come  clear,  and  to  a wine-glafs  full  of  it  add 
one  drop  of  the  folution  of  caudic  vegetable 
^alkali;  the  liquid  will  immediately  lofe  its  tranf- 
parent  colour,  become  yellow,  and  after  fome 
time  depofit  a yellow  ochre.  If  one  grain  of 
pure  martial  vitriol  be  diflblved  in  diddled  wa- 
ter, it  will  give  exactly  the  fame  refult. 

O.  Fixed  vegetable  alkali  faturated  with  fixed  air . 

It  is  true,  according  to  Bergman's  expe- 
riments*, the  aerated  or  mild  vegetable  al- 
kali precipitates  all  Earths  and  Metals , when 
they  are  held  in  folution  in  a liquid  by  means 
of  an  acid.  But  if  the  precipitate  be  eafdy  dif- 
folved  by  fixed  air,  the  de-aerated  or  cauftic 

* Opufc.  Phyfic.  et  Chem.  tom.  i.  pag.  99. 
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vegetable  alkali  is  to  be  preferred  ; for  in  this 
cafe  the  precipitate  that  is  forming  will  fre- 
quently by  means  of  ,7  reciprocal  of  mutual  affi- 
nity be  redifiblved  in  the  liquid.  If  an  acid 
be  contained  in  a liquid,  it  may  in  like  manner 
be  difcovcred  by  the  mild  vegetable  alkali ; for 
in  this  latter  cafe  bubbles  of  air  will  arife  (Exp. 
XXI.)  if  this  alkali  be  added  to  fuch  liquids; 
becaufe  the  fixed  air  that  is  prefent  is  difen- 
gaged  by  this  means,  and  efcapes  with  efFervef- 
cence.  In  how  far  this  alkali  will  ferve  as 
a teft  for  corrofive  lubiimate,  fee  below  in 
Exp.  CIV. 

Experiment  LX1I. 

To  a wine-glafs  full  of  perfectly  pure  difiil - 
led  water  add  a few  drops  of  the  folution  of  mild 
vegetable  alkali,  and  not  the  leaf  alteration  will 
be  perceived. 

Experiment  LXIII. 

Prepare  fome  felenitic-water  (Exp.  XV.),  or 
add  to  a wine-glafs  full  of  fpring  water  con- 
taining gypfum , a few  drops  of  this  alkali,  and 
a precipitate  will  immediately  be  formed, 
which,  when  it  has  fubfided  to  the  bottom, 
will  pofiefs  all  the’ properties  of  common  aerated 
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calcareous  earth  or  chalk.  The  fame  appear- 
ance  will  be  perceived,  if  purfuant  to  Exp.  LI. 
the  calcareous  earth  be  diffolved  in  nitrous  or 
marine  acid,  and  a few  drops  of  this  alkali 
added  to  the  liquid. 

Experiment  LXIV. 

Diffolve  a few  grains  of  alum  in  a wine-glafs 
full  of  diftilled  water,  and  add  to  it  a few  drops 
of  the  above-mentioned  alkali ; the  liquor  will 
become  turbid,  and  throw  down  an  aerated 
earth  of  alum. 

Experiment  LXV. 

Into  a wine-glafs  full  of  diftilled  water  put 
a few  drops  of  the  folution  of  ponderous  earthy 
and  add  to  it  a few  drops  of  the  folution  of  this 
alkali ; the  liquor  will  become  turbid,  and  let 
fall  an  ae'rated  ponderous  earth. 

Experiment  LXVT. 

Diffolve  a few  grains  of  the  Epfom  faltin  a wine- 
glafs  full  of  diftilled  water,  and  add  to  it  a few 
drops  of  the  folution  of  the  mild  vegetable  al- 
kali. There  will  be  no  precipitation  ; or,  if  the 
liquor  ftrould  grow  turbid,  yet  on  being  ftirred 
it  will  become  clear  again  ; and  this  affords  an 
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inftance  in  which  magnefia,  by  means  of  the 
fixed  air  it  contains,  is  rediffolved  by  the  liquid 
from  which  it  was  precipitated.  But  if  the  li- 
quid be  placed  in  a rather  warm  fituation,  the 
menftruum  which  is  here  redundant,  viz.  the 
fixed  air,  will  evaporate,  and  the  magnefia  make 
its  appearance  in  the  form  of  a white  precipitate. 
A folution  of  magnefia  in  nitrous  or  marine 
acid,  will  give  the  fame  refult. 

That  the  metallic  folutions  are  precipitated 
by  the  aerated  or  mild  vegetable  alkali,  is 
proved  by  Exp.  XCI.  CXII.  & c. 

P.  Caußic  or  de-ae rated  volatile  alkali . 

Cauftic  volatile  alkali  precipitates,  befides  the 
calcareous  and  ponderous,  all  the  other  earths, 
as  the  earth  of  magnefia , of  alum,  and  alfo  of 
iron.  According  to  Weßrumb  it  precipitates 
the  earth  of  iron  almofl  in  a metallic  flate*;  he- 
therefore  recommends  it  particularly  for  the 
purpofe  of  feparating  iron  from  its  menftrua. 
Befides  this,  it  imparts  a blue  colour  to  any 
liquid  that  contains  copper  in  a ftate  of  folu- 
tion. 

* Phyfico-chemical  Effays,  vol.  i.  part  i.  pag.  *51. 
part  ii.  pag.  97. 
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Experiment  LXVIL 

To  a wine-glafs  full  of  dijhlled  water  add  a 
few  drops  of  cauftic  volatile  alkali,  and  no  alte- 
ration will  be  perceived. 

Experiment  LXVIII. 

Into  a clean  phial  put  a few  grains  of  calca- 
reous earth  with  diftilled  water,  and  a few  drops 
of  vitriolic,  marine,  or  nitrous  acid,  and  let  the 
water  Hand  till  it  is  become  clear ; to  this  clear 
liquor  add  a drop  or  two  of  cauftic  volatile  al- 
kali, and  it  will  not  become  turbid  for  the  fame 
reafons  as  in  Exp.  LIX. 

Experiment  LXIX. 

To  a wine-glafs  full  of  diftilled  water,  im- 
pregnated with  a few  drops  of  a folution  of  pon- 
derous earthy  add  one  drop  of  the  above-men- 
tioned alkali,  and  no  precipitate  will  be  formed: 
in  this  it  coincides  with  calcareous  earth.  (Exp. 
LXVIII.) 

Experiment  LXX. 

Difiolve  about  a grain  of  alum  in  a wine-glafs 
full  of  diftilled  water,  and  add  one  drop  of  this 
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alkali  to  it ; after  fome  time  white flakes  will  ap- 
pear. The  refult  will  be  the  fame  from  a few 
grains  of  Epfom  fait  diffolved  in  diftilled  water, 
or  a folution  of  magnefia  in  nitrous  or  marine 
acid. 

Experiment  LXXI. 

A folution  of  iron  made  according  to  Exp. 
LXI.  and  mixed  with  cauftic  volatile  alkali, 
gives  the  fame  refult  as  that  Experiment ; but 
that  the  iron  is  feparated  here  nearly  in  a me- 
tallic flatey  I have  not  obferved. 

Experiment  LXXII. 

Let  fall  a drop  or  two  of  the  folution  of  vi- 
triol of  copper  into  a wine-glafs  full  of  diftilled 
water ; to  this  add  a few  drops  of  the  cauftic 
volatile  alkali,  and  the  liquid  will  immediately 
be  tinged  perceptibly  blue. 

Mild  aerated  volatile  alkali . 

According  to  Weflrumb*y  volatile  alkali  fatu- 
rated  with  fixed  air  ferves,  by  means  of  a double 
affinity,  to  feparate  all  Earths  y which  may  chance 
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to  be  contained  in  a liquid.  Befides,  it  may 
ferve  in  like  manner  to  difcover  the  prefence  of 
copper  in  a liquid,  by  the  blue  colour  it  imparts 
to  the  latter. 

Experiment  LXXIII. 

To  a wine-glafs  full  of  diftilled  water  add  one 
drop  of  the  folution  of  this  alkali,  and  no  alterna- 
tion will  be  perceived. 

Experiment  LXXIV. 

Prepare  as  in  Exp.  LXVIII.  a folution  of  calca- 
reous earth , and  add  to  it  a few  drops  of  mild 
volatile  alkali;  white  clouds  will  immediately  be 
formed,  which  will  difappear  on  the  liquor 
being  ftirred,  becaufe  the  fixed  air  which  is 
contained  in  it  rediflolves  them:  warm  the  li- 
quid; and  the  fixed  air,  that  holds  the  calcare- 
ous earth  in  folution,  will  fly  off,  and  the  calca- 
reous earth  will  be  depofited  in  the  form  of 
chalk  or  crude  calcareous  earth.  A few  drops 
of  the  folution  of  ponderous  earth  mixed  with 
diftilled  water,  will  be  affe&ed  by  this  alkali 
in  the  fame  manner. 


i 


Experi- 


< ÖS  ) 


Experiment  LXXV  > 

Diflolve  a few  grains  of  t \izEpfom  fait  inawine- 
glafs  full  of  diftilled  water,  and  add  a few  drops 
of  the  volatile  alkali  to  it  $ the  liquor  will  remain 
perfedlly  clear,  and  no  precipitate  be  formed  *, 
if  the  liquor  be  warmed,  every  thing  will  turn 
out  as  in  Exp.  LXV1.  A folution  of  magnefia 
in  mtroas  or  marine  acid  gives  the  fame  refulc. 

Experiment  LXXVI. 

Mix  one  or  two  drops  of  the  folution  of  vi- 
triol of  copper  with'  a wine-glafs  full  of  diftilled 
water,  and  add  a drop  or  two  of  the  volatile  al- 
kali to  it  *,  a light  blue  or  rather  greenijh  precipi- 
tate will  be  formed,  which,  on  the  addition  of 
more  volatile  alkali,  will  be  rediflolved  with  a 
fapphire  blue  colour. 

R.  Solution  of  Soap. 

If  liquids  be  impregnated  with  fixed  air  or 
any  other  acid,  or  with  earthy  or  metallic  neutral 
/alts , foap  will  be  decompofed  by  it,  and  a flaky 
precipitate  will  be  formed  5 in  earthy  or  metallic 
neutral  falts,  this  reparation  takes  place  in  vir- 
tue of  a double  affinity. 
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Experiment  LXXVIL 
Mix  s wine-glafs  full  of  pure  djflilled  water 
witii  a drop  or  two  of  the  folution  of  foap* 
and  m alteration  will  he  perceived. 

Experiment  LXXVIIL 
Having  impregnated  a fmall  quantity  of  dlf~ 
tilled  water  with  fixed  airs  or  a few  drops  of  any 
other  acid,  to  this  water  add  a few  drops  of  the 
folution  of  foap , it  will  immediately  become 
turbid,  and  throw  down  a number  of  white 
flakes* 

Experiment  LXXIX. 

Having  impregnated  a fmall  quantity  of  dii- 
tilled  water  with  fixed  air,  diiTolve  in  it  a few 
grains  of  calcareous  earthy  or  earth  of  magnefi a , 
and  after  the  liquid  is  poured  off  clear  from  the 
earth  that  may  chance  to  remain  undiflblved 
in  it,  add  to  it  a few  drops  of  the  folution  of 
foap ; and  in  like  manner  white  flakes  will  be 
formed  in  abundance,  and  this  by  means  of  a 
mutual  affinity ; the  alkali  of  the  foap  combin- 
ing with  the  fixed  air,  and  the  unguinous  part 
with  the  earth,  forming  an  earthy  foap. 

Experi- 
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Experiment  LXXX. 

Difloive  a few  grains  of  Epfom  fait  or  alum 
in  a wine-glafs  full  of  diftilled  water,  and  add 
to  it  a few  drops  of  the  folution  oCfoap;  foon 
afterwards  the  water  will  become  turbid,  and 
depofit  a number  of  white  fakes  which  may 
be  explained  on  the  fame  principle  as  Exp. 
LXXIX.  Any  of  the  other  earths  held  in 
folution  in  a liquid,  will  give  the  fame  refult ; 
for  inftance,  the  felenitic  water  in  Exp.  XV. 
and  a folution  of  calcareous  earth,  or  of  mag- 
nefia  in  nitrous  or  marine  acid. 

Experiment  LXXXL 

Mix  any  metallic  folution , fuch  as  that  of  filver, 
copper,  lead,  iron  or  mercury,  &c.  with  a 
wine-glafs  full  of  diftilled  water,  and  add  to  it 
a few  drops  of  the  folution  of  foap : this 
will  in  like  manner  become  turbid,  and  a great 
number  of  white  flakes  will  be  depofited  at  the 
bottom  of  the  veflel : the  fame  degree  of  affi- 
nity operates  here  as  in  Exp.  LXXIX.  and 
LXXX.* 

* Brandis  Commmentatio  de  Oleorum  Unguinoforum 
Natura.  Gottingae,  17 85,  § at— 3». 
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S.  Solution  of  ponderous  earth  in  marine  acid. 
This  folution  of  ponderous  earth  is  ex- 
tremely well  adapted  to  difcover  the  prefence 
of  vitriolic  acid  either  in  a difengaged  {late  or 
combined  with  any  other  fubftance  in  a liquid  ; 
becaufe  the  ponderous  earth  is  particularly  dif- 
pofed  to  forfake  its  menftruum,  unite  immedi- 
ately with  the  vitriolic  acid,  and  form  with  it  a 
precipitate  of  very  difficult  folution;  viz  »genuine 
ponderous  J par , Exp.  XXIV.  If  there  be  too 
fmall  a proportion  of  vitriolic  acid  in  the  mix- 
ture, it  will  be  fome  time  before  the  feparation 
takes  place ; it  is  better  therefore  to  let  the  li- 
quid {land  a little,  in  order  to  wait  for  the  fepa- 
ration,  or  to  evaporate  the  liquid  a little,  and 
then  examine  it  again  with  the  folution.  Be- 
fides,  as  it  is  pretty  accurately  determined,  that 
an  hundred  grains  of  this  precipitate  contain 
thirteen  grains  of  vitriolic  acid,  entirely  free 
from  water,  the  quantity  of  vitriolic  acid,  con- 
tained in  a liquid,  may  in  fome  meafure  be  dif- 
covered  by  this  means. 

Now,  according  to  Wejlrumb *9  this  folution 
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produces  a reddifh-brown  precipitate  in  any 
liquid  that  holds  liver  of  fulphur  or  hepatic  car 

in  folution. 


Experiment  LXXXII. 

To  a wine-glafs  full  of  diftilled  water  add  a 
few  drops  of  the  folution  of  ponderous  earth, 
and  no  alteration  will  be  perceived. 

Experiment  LXXXIII. 

Into  a wine-glafs  full  of  diftilled  water  let  fall 
one  drop  of  the  vitriolic  acid  F.  and  to  this  add 
one  drop  of  the  folution  of  ponderous  earth ; 
white  clouds  will  inftantly  be  formed,  and  a 
white  infoluble  precipitate,  which  is  an  artifi- 
cial ponderous  fpar,  will  be  gradually  depofited 
at  the  bottom  of  the  veflel. 

Experiment  LXXXIV. 

Having  difiolved  a grain  of  the  Epfom jteD.D. 
in  a wine-glafs  full  of  diftilled  water,  add  to  it 
one  drop  of  the  folution  of  ponderous  earth, 
and  the  fame  appearance  will  be  perceived  as  in 
Exp.  LXXXIII.  The  fame  refult  will  take 
place,  if  the  liquid  holds  Gypfum , Alum  or  Vi- 
triol in  folution.  If,  inftead  of  Epfom  fait,  two 
F 3 
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or  three  grains  of  Glauber’s  fait,  or  of  vitriolated 
tartar , are  diflolved  in  diftilled  water,  the  fame 
appearances  will  take  place  : but  the  remain-- 
ing  liquid  will  be  of  a different  nature;  for,  in- 
ilead  of  marine  fait  with  bafis  of  magnefia,  it 
is  genuine  marine  fait , or  fal  digeßivum  Sylvii. 

Experiment  LXXXV. 

Having  let  fall  a drop  of  the  volatile  liver  of 
fulphur  G.  G.  into  a wine-glafs  full  of  diftilled 
water,  add  to  it  one  drop  likewife  of  the  folu- 
tion  of  ponderous  earth  ; the  liquor  will  become 
turbid,  and  after  fome  time  will  depofit, 
not  a reddiflj  brown , but  a ivkitijh  grey  pre- 
cipitate. 

Experiment  LXXXVI. 

Into  a wine-glafs  full  of  diftilled  water  let  fall 
ten  drops  of  Hahnemann’s  wine-teß  ; upon  add- 
ing to  it  one  drop  of  the  folution  of  ponderous 
earth,  a precipitate  fimilar  to  that  mentioned  in 
Exp.  LXXX1V.  will  fall  to  the  bottom  of  the 
veffel. 

T.  Solution  ofßlvcr  in  nitrous  acid . 

The  folution  of  filver  in  nitrous  acid  is  an 
excellent  teft  of  the  vitriolic  and  marine  acids . 

But 
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But  as  the  alkaline  falts  am!  earths  likewife 
precipitate  filver  from  its  föfrstüon»  the  alkaline 
falts  and  earths,  which  may  chance  to-  be  con* 
tained  in  fuch  a liquid,  are  to  be  previouily  fa» 
turated  with  a few  drops  of  the  pure  nitrous 
acid.  Now  if  a liquid  contains  vitriolic  acid , or 
any  fait  appertaining  to  that  genus , there  will  be 
formed,  according  to  Weßrumh  a white  cry~ 
ßalline  powder , that  is  foluble  in  nine  hundred 
parts  of  water  : but  if  the  liquid  contains  ma- 
rine acid,  or  any  of  the  falts  into  the  compcfltion  of 
•which  this  acid  enter sy  a white  flaky  precipitate  will 
be  formed,  thufc  is  foluble  in  the  nitrous  and 
acetous  acid.  Thefe  acids  however,  or  their  re- 
fpe&ive  falts,  feldom  occurring  alone  in  a liquid, 
but  for  the  moft  part  mixed  with  others  \ the 
precipitates  produced  by  them  are  commonly 
mixed  likewife,  and  the  difference  between 
them  is  difficult  to  be  determined. 

According  to  Weßrumh\%  a black  precipitate 
alfo  will  be  produced  by  the  folution  of  filver, 
if  the  liquid  contains  liver  of  fulphur  or  hepatic 
air.  This  chemift  has  likewife  obferved,  that 

♦ 1.  C.  p.  101.  f 1.  C.  p.  201. 
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the  folution  of  filver  is  capable  of  producing  a 
dark  colour  in  confequence  of  the  a£lion  of 
extractive  matter  upon  it — the  air  of  marßes  and 
inßammable  vapours.  And  farther,  when  the 
vitriolic  and  marine  acid  have  been  previoufly 
feparated  by  the  folution  of  ponderous  earth 
and  of  lead,  the  quantity  of  mucilaginous  matter 
alfo  exifting  in  a liquid  may  be  difeovered  by 
means  of  the  folution  of  filver ; for  when  a li- 
quid contains  this  fubftance,  a few  drops  of  the 
folution  afford  a,  precipitate,  three  grains  of 
which  contain  two  grains  of  mucilaginous 
matter. 

Experiment  LXXXVII. 

To  a wine-glafs  full  of  dißilled  water  add  one 
drop  of  the  folution  of  filver,  and  no  alteration 
will  take  place. 

Experiment  LXXXVIIL 
If  a few  drops  of  vitriolic  acid  are  mixed 
with  a wine-glafs  full  of  diftilled  water,  and  a 
few  drops  of  the  folution  of  filver  added  to  it, 
in  like  manner  there  will  be  no  precipitate  pro- 
duced, but  the  mixture  will  be  rather  of  an 
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opal  hue.  After  fome  time  the  water  will  ac- 
quire a reddißj  caft,  and  in  the  fpace  of  a few 
days  a precipitate  of  this  colour  will  be  de- 
pofited. 

Experiment  LXXXIX. 

Let  fall  a drop  of  pure  marine  acid  into  a 
wine-glafs  full  of  diftilled  water,  and  to  this  add 
one  drop  pf  the  folution  of  filver ; a white  preci- 
pitate will  immediately  be  produced,  which 
fome  time  after  will  acquire  a blueilh  appear- 
ance i but  the  precipitate  will  not  be  rediflolved 
by  the  addition  either  of  nitrous  or  of  acetous 
acid. 

Experiment  XC. 

Take  two  wine-glafles  full  of  diftilled  water  \ 
in  the  one  diflolve  a grain  of  Epfom  fait , Glau- 
ber's fait , or  vitriolated  tartar ; in  the  other  a 
grain  of  common  falt,fal  ammoniac , calx  falita , or 
magnefta  falita ; and  the  appearances  which  are 
perceivable  here,  will  be  perfectly  fimilar  to 
thofe  of  Exp.  LXXXV1II.  and  LXXXIX.  A 
felenitic  water  (Exp.  XV.)  or  one  grain  of  alum 
diflolved  in  diftilled  water,  will  give  juft  the  fame 
refult  as  Exp.  LXXXVIII. 
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Experiment  XCL 

Let  a few  drops  of  the  folution  of  the  mild 
vegetable  alb  aft  0>  fall  into  a wine-glafs  full  of 
di&illed  water,  and  to  this  add  a few  drops  of 
fche-  folution  of  fiver  ^ a white  precipitate  will 
immediately  be  produced.  Again,  mix  a few 
drops  of  the  alkaline  folution.  with  another 
wine-glafs  full  of  diftilled  water*  but  add  fo 
much  of  the  nitrous  acidG.  to  it,  till  the  alkaline 
felt  is  perfectly  faturated  with  itj  now  if  into 
this  liquor  a few  drops  are  put  of  the  folution 
©f  fiver,  it  will  not  be  obferved  to  become 
turbid» 

Experiment  XCIL 

Having  impregnated  a fmafi  quantity  of  dif~ 
tilled  water  with  fixed  air,  diiTolve  a few  grains 
of  calcareous  earth  in  it,  and  let  the  water  fand 
fill  it  is  become  clear.  To  one  half  of  this 
transparent  liquid  add  one  drop  of  the  folution 
of  fiver ; the  liquid  will  be  tinged  of  a reddijb 
hue*  and  after  fome  time  a precipitate  of  the 
feme  colour  will  fubfide  to  the  bottom  of  the 
vefleL  The  calcareous  earth,  that  is  contained 
in  the  other  half  of  the  tranfparent  liquid,  fatu- 
4 rate 
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rate  with  the  pure  nitrous  acid;  and  now  add  a 
few  drops  again  of  the  folution  of  (liver,  and,  as. 
in  Exp.  XCI.  the  liquid  will  ?iot  become  turbid . 
The  obfervation  therefore  of  Bergman * and 
Weßrumb^y  according  to  which  even  earths  com- 
bined with  fixed  air  decompofe  the  folution  of 
filver,  is  confirmed  by  this  experiment. 

Experiment  XCIII. 

Into  a wine-glafs  full  of  diftilled  water  having 
let  fall  one  drop  of  the  volatile  liver  offidphur  G.G. 
add  to  this  a drop  of  the  folution  of  filver ; clouds 
of  a light-brown  colour  will  immediately  be  form- 
ed, and  after  fome  time  a precipitate  of  the  fame 
hue  will  be  depofited  at  the  bottom  of  the  veflel. 
The  refult  will  be  the  fame  alfo  with  the  ordi- 
nary liver  of  fulphur. 

Experiment  XCIV. 

Into  a wine-glafs  full  of  diftilled  water  having 
let  fall  ten  drops  of  Hahnemann1 s wine-teß 
H.  H.  add  to  it  one  drop  of  the  folution  of  filver, 
the  liquid  will  not  become  brown  quite  fo  foon 

* Opufc.  Phyfic.  et  Chem.  vol.  i.  p.  icu. 
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2S  in  Exp.  XCIII. ; hut  after  fometimc  a vifibly 
precipitate  will  appear. 

IT*  Solution  of  mercury  or  quickfitver  in  nitrous; 
acid , prepared  with  the  ajffance  of  heat . 

If  a liquid  contains  marine  acid,  or  neictraly 
earthy  or  metallic  /alts,  compofed  of  the  marine  asidy 
by  the  addition  of  this  mercurial  folution  a white 
precipitate  will  be  produced  in  abundance.  In 
lihe  manner  the  vitriolic  acid , or  its  neutral , earthy 
or  metallic  falts , when  they  happen  to  be  pre- 
lent,  yield  with  this  folution  a white  precipitate , 
which  however  will  become  yellow  in  boiling 
hot  water.  If  mild  vegetable  alkali  be  prefent  in 
a*  liquid,  this  mercurial  folution  produces  with 
it  a precipitate  of  a yellowifj  white  colour.  But 
in  order  that  the  aerated  earths,  which  may 
happen  to  be  contained  at  the  fame  time  in  a 
liquid,  may  not  adt  upon  the  mer6urial  folution, 
a few  drops  of  pure  nitrous  acid  are  previoufiy 
tn  be  mixed  with  it.  If  fuch  liquid  contains 
fiver  of  fulphur  or  hepatic  air , the  mercurial  folu- 
tio-n  indicates  -this  alfo  by  a brownijh-coloured 
precipitate.  If  iron  united  with  vitriolic  acid 
be  prefent,  a brimfone-coloured  precipitate  is 
Immediately  formed. 
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Experiment  XCV. 

To  a wine-glafs  full  of  dißilled  water  add  one 
drop  of  the  mercurial  folution,  and  no  alteration 
will  be  perceived.  But  if  the  diftilled  water  is 
impregnated  with  mucilaginous  particles , final! 
white  clouds  are  produced  in  confequence  of 
this  folution  being  added;  a circumftance  which 
Bergman  * obferved,  when  he  had  diflolved  three 
grains  of  cherry-tree  gum  in  three  quarts  of 
dißilled  water . 

Experiment  XCVT. 

Having  let  fall  a drop  of  marine  acid  into  a 
wine-glafs  full  of  diftilled  water,  and  added  one 
drop  of  this  mercurial  folution,  white  clouds  will 
immediately  appear,  and  a precipitate  of  the 
fame  colour  will  fubfide  to  the  bottom  of  the 
veflel.  The  refult  will  be  the  fame,  when  ma- 
rine or  common  fait,  or  any  earthy  combination 
with  the  marine  acid,  is  employed. 

Experiment  XCVIL 

Into  a wine-glafs  full  of  diftilled  water  hav- 
ing let  fall  one  drop  of  vitriolic  acid , add  to  tins 

* Opufc,  vol.  i.  p.  103. 
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one  drop  of  the  mercurial  folution;  yellowi/h 
clouds  will  immediately  be  formed  in  the  liquor, 
and  by  degrees  a precipitate  of  the  fame  colour 
will  be  depofited.  The  clear  part  of  the  liquor 
being  poured  off,  the  yellow  kue  will,  by  the 
addition  of  frefh  warm  water,  be  ftill  percepti-  # 
bly  heightened.  The  fame  appearance  will  be 
perceived,  if  a grain  or  two  of  Epfom  fait , or  any 
vitriolic,  neutral , earthy  or  metallic  fait , as  for  in- 
ftance,  Glauber  s fait , vitriolated  tartar , alum,fc- 
lenite , (Exp.  XV.)  are  diflolved  in  the  fame 
quantity  of  diftilled  water,  and  one  drop  of  the 
folution  of  quickfilver  is  added  to  the  mixturq. 

Experiment  XCVIII. 

Into  a wine-glafs  full  of  diftilled  water  hav- 
ing let  fall  one  drop  of  the  mild  vegetable  alkali 
O.  to  this  add  a few  drops  of  the  folution  of 
quickfilver  ; clouds  of  a yellovoijh  white  colour 
will  inftantly  be  produced,  and  the  mixture,  if 
fet  by,  will  depofit  a precipitate  of  the  fame 
colour.  If  in  the  above-mentioned  quantity 
of  diftilled  water  a grain  of  mineral  alkali  is 
diflblved,  on  the  addition  of  this  folution,  the 
fame  appearances  will  be  perceived. 
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Experiment  SCIX. 

Into  a wine-glafs  full  of  diftilled  water  Lad- 
ing let  fall  a drop  or  two  of  the  volatile  liver  of 
fulphur  G«  G,  to  this  add  one  drop  of  the  folia- 
tion of  quickfilver ; clouds  of  a darkifh  yellow 
eolour  will  be  produced,  and  likewiie  after  fome 
time  a precipitate  of  the  fame  hue  will  be  depo- 
rted at  the  bottom  of  the  veflel. 

Experiment  C. 

If  a few  drops  of  Hahnemanr? s *wim-tß 
H.H.  are  mixed  with  a wine-glafs  full  of  diftilled 
water,  and  to  this  one  drop  of  the  folution  of 
quickfilver  is  added,  clouds  of  a dirty  yellow  hue 
\ndimng  to  brown  will  in  like  manner  appear^ 
and  after  fome  time  a precipitate  of  the  fame 
colour  will  be  depoGted  at  the  bottom  of  the 
yc  fleh 

Experiment  CL 

Into  a wine-glafs  full  of  diflilled  water  let 
fall  a drop  or  two  of  vitriolic  acid,  and  {hake 
this  mixture  up  for  the  fpace  of  fome  minutes 
with  a few  grains  of  clean  iron  filings  \ or  dif- 
folve  a grain  of  pure  martial  vitriol  in  a wine- 

glafs 
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glafs  full  of  diddled  water ; the  water  having 
flood  till  it  is  become  clear,  add  to  it  a drop  of 
the  folution  of  quickfilver,  and  in  a fhort  time 
a beautiful  yellow  precipitate  will  be  obtained, 
^vhich,  in  my  opinion,  is  nothing  but  a vitriol 
of  mercury,  or  Turpeth  mineral , as  the  greatefl 
part  at  lead  of  the  diffolved  iron  is  dill  to  be 
found  in  the  remaining  liquid*,  for  after  the 
yellow  precipitate  in  this  experiment  has  per- 
fectly fubfided,  a few  drops  of  the  tinCture  of 
galls,  added  to  the  liquid  remaining  upon  the 
precipitate,  indicate,  by  the  violet  colour  they 
impart  to  it,  that  iron  is  yet  contained  in  it : 
and  this  the  following  experiment  with  the  ma- 
rine acid  feems  dill  more  to  confirm ; for 
though  no  vitriol  of  mercury  is  formed  here, 
yet  fome  particles  of  the  iron  that  is  contained 
in  the  mixture  may  in  like  manner  give  the 
precipitate  a yellowifh  tinge. 

Experiment  CII. 

Having  mixed  a few  drops  of  a faturated 
folution  of  iron  in  marine  acid , with  a wine-gl*fs 
full  of  diddled  water,  add  to  it  a few  drops  of 
this  folution  of  quickfilver;  a precipitate  will 
foon  appear,  and  the  clear  liquid  being  poured 

off. 
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off,  and  a few  drops  of  the  tincture  of  galls 
added  to  it,  it  will  in  like  manner  be  found 
that  the  iron  is  (till  prefent  in  the  liquid,  and 
has  no  fhare  in  the  precipitate  that  has  been 
formed. 

X.  Solution  of  quichfilver  prepared  without  heat . 

This  folution  of  quickfilver  does  not  hold  fo 
much  quickfilver  in  folution  as  the  other,  and, 
according  to  Bergman *,  the  quickfilver  has  loft 
lefs  of  its  phlogifton,  than  it  would  if  the  folu- 
tion had  been  made  by  heat.  Now  it  is  on 
this  account  that  this  folution  reads  fome- 
what  differently  from  the  other  : this  difference 
is  principally  feen  in  the  different  effeds  of  the 
folution  upon  the  mild  and  caußic  vegetable  al~ 
halies\  for  here  much  brighter  colours  are  pro- 
duced than  by  that  folution  which  was  pre- 
pared with  heat.  But  in  moft  cafes  the  effed 
is  the  fame  with  that  prepared  by  heat,  which 
will  be  feen  if  the  Experiments  from  XCV.  to 
CII.  are  repeated  with  this  folution,  and  the 
quantity  of  the  added  folution  is  at  the  fame 
time  fomewhat  increafed.  How  the  folutions 
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of  quickfilver  U.  and  X.  a£l  upon  lime-water, 
fee  in  Experiment  XXXVI. 

Y.  Solution  of  corrofive  fublimate. 

Liquids  containing  vegetable  alkali  united 
with  fixed  air  produce  with  the  folution  of  cor- 
rofive fublimate  an  orange-coloured  precipitate. 
Calcareous  earth  combined  with  fixed  air  (hews  it- 
felf,  according  to  Wefirumb*>  by  a white  preci- 
pitate. He  has  alfo  obferved,  that  when  a li- 
quid contains  liver  of  fulphur , or  hepatic-air , it 
produces  with  the  folution  of  corrofive  fubli- 
mate, in  the  firft  inflance  a blacky  and  in  the  fe- 
cond  a white  precipitate. 

Experiment  CIII. 

To  a wine-glafs  full  of  pure  difiilled  water 
add  a few  drops  of  the  folution  of  corrofive 
fublimate,  and  no  alteration  will  be  perceived. 

Experiment  CIV. 

Let  fall  one  drop  of  the  folution  of  mild  ve- 
getable alkali  O.  into  a wine-glafs  full  of  diftil- 
led  water,  and  add  to  it  one  drop  of  the  folu- 
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tiön  of  corrofive  fublimate ; after  feme  time 
the  liquid  will  become  turbid,  and  depofit  a 
white  precipitate.  The  fame  appearance  will 
be  perceived,  if  with  a glafs  füll  of  this  mercu- 
rial w'dter  two,  three,  four,  five,  fix,  feven  or 
eight  drops  of  the  alkali  are  mixed ; upon  nine 
drops  being  added,  feveral  yellow  clouds  are 
formed,  and  ten  drops  produce  the  orange-co - 
loured  precipitate  in  full  perfection. 

Experiment  CV. 

One  grain  of  mineral  alkali  being  difiolved  iri 
a wine-glafs  full  of  diftilled  water,  and  one  drop 
of  the  folution  of  corrofive  fublimate  added  to 
it, a white  precipitate  is  produced;  five  grains  dif- 
folved  in  the  fame  quantity  of  water,  yield  an 
Grange-coloured  precipitate,  as  in  Exp.  CIV\ 

Experiment  CVI. 

Into  a wine-glafs  full  of  diftilled  water  1st 
fall  one  drop  of  volatile  liver  of  fulphur  G.  G. 
and  to  this  add  one  drop  of  the  folution  of  cor- 
rofive fublimate ; clouds  of  a whitifi  yellow  co- 
lour will  immediately  be  formed,  which  grow 
darker  and  darker,  and  after  fome  time  a red- 
G % dip- 
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dfh-brown  precipitate  will  be  depofited  at  the 
bottom  of  the  veflel. 

Experiment  CVII. 

Mix  ten  drops  of  Hahnemann9 s wine-tefi  H.  H. 
with  a wine-glafs  full  of  diftilled  water,  and  to 
this  mixture  add  a few  drops  of  the  folution  of 
corrofive  fublimate;  a precipitate  of  a dark  yellow 
colour  inclining  to  brown  will  be  formed,  fimilar 
to  that  of  Exp.  CV. 

Experiment  CVIII. 

In  order  to  know  if  the  folution  of  corrofive 
fublimate  will  likewife  produce  a white  precipi* 
late  with  earths  dijfolved  in  fixed  air , impregnate 
a little  diftilled  water  with  fixed  air,  and  in  this 
menftruum  difiolve  a few  grains  of  calcareous 
.earth.  Let  the  water  ftand  till  it  is  become 
clear;  and  to  a wine-glafs  full  of  this  tranfpa- 
rent  fluid  add  a few  drops  of  the  folution  of  cor- 
rofive fublimate,  and  no  white  precipitate  will 
appear.  The  aerated  calcareous  earth  there- 
fore does  not  a£t  upon  the  folution  of  corrofive 
fublimate.  Aerated  magnefia  diflolved  in  dif- 
tilled water  is  in  the  fame  predicament ; but  if 
the  water  is  ftrongly  faturated  with  calcareous 
2 earth 
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earth  or  magnefia,  a precipitate  may  be  pro- 
duced, on  warming  the  liquid,  as  by  this  means 
the  menftruum,  viz.  the  fixed  air,  is  volatilized. 
How  the  folution  of  corrofive  fublimate  a£ts 
with  refpeCt  to  lime  water,  fee  in  Exp.  XXXV 

Z.  Solution  offugar  of  lead  in  dißilled  water. 

By  this  vegeto-faturnine  folution  the  pre- 
fence of  vitriolic  or  marine  acid,  or  of  the  neu-, 
tral  falts  compofed  of  them,  is  difcovered  by 
a white  precipitate , of  which  that  precipitate, 
which  is  produced  by  the  marine  acid,  is  foluble 
in  vinegar  \ that  produced  by  the  vitriolic  acid, 
on  the  contrary,  is  not.  But  to  prevent  the  al- 
kaline falts  and  earths  combined  with  fixed  air, 
which  may  happen  to  be  contained  in  a liquid, 
from  aCting  here  as  precipitants,  add  previ- 
oufly  to  the  liquid  a few  drops  of  nitrous  acid, 
in  order  to  faturate  them  and  render  them  in- 
active. A liquid  containing  liver  of  fulphur , or 
hepatic  air , yields  with  the  folution  of  fugar  of 
lead  a more  or  lefs  dark-coloured  precipitate. 

Experiment  CIX. 

To  a wine-glafs  full  of  dißilled  water  add  one 
G 3 drop 
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drop  of  the  vegeto-faturnine  folution,  and  m 
alteration  will  take  place. 

Experiment  CX. 

Into  a wine-glafs  full  of  diftilled  water  let  fall 
one  drop  of  vitriolic  acid ; to  this  add  one  drop 
of  the  folution  above-mentioned,  and  a white 
precipitate  will  immediately  he  formed.  Prepare 
a felenitic-water,  as  in  Exp.  XV.  or  diflolve  a 
grain  of  pure  Epfotn  falty  alum , or  any  other 
neutral  vitriolic  fait,  fuch  as  Glauber's  fait , vitri- 
olated  tartar , &c.  in  the  above  quantity  of  dif- 
tilled water ; add  one  drop  of  the  folution  of 
fugar  of  lead  to  it,  and  the  refult  will  be  the 
fame  in  every  refpeft  as  with  the  vitriolic  acid. 
A hundred  grains  of  vitriol  of  lead  contain,  ac- 
cording to  Bergman *,  twenty-eight  grains  of 
vitriolic  acid. 

Experiment  CXI. 

The  folution  of  fugar  of  lead  is  not  fo  well 
adapted  for  difcovering  a fmall  portion  of  marine 
acid , or  of  the  neutral  falts  compofed  of  ity  as  it  is 
for  detecting  vitriolic  acid.  If  one  drop  of  ma- 
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ring  acid  be  let  fall  into  a ,wine-glafs  full  of  dis- 
tilled water,  and  one  drop  of  the  folution  of 
fugar  of  lead  added  to  it,  no  alteration  will  be 
perceived;  and  five  drops  of  the  acid  being 
mixed  with  the  above-mentioned  quantity  of 
water,  the  refult  will  be  the  fame;  neither  will 
any  alteration  be  feen  on  the  addition  of  ten, 
twenty,  thirty,  forty  and  even  fifty,  drops.  But 
fixty  drops  of  marine  acid  being  mixed  with  a 
wine-glafs  full  of  diftilled  water,  and  a little  of 
the  folution  of  fugar  of  lead  added  to  it,  will 
render  the  liquor  turbid,  and  fmall  cryftals  will 
be  gradually  depofited  at  the  bottom  of  the 
vefiel,  which  are  neither  foluble  in  the  acetous 
nor  in  the  nitrous  acid.  The  appearances  pro- 
duced by  common  fait  and  the  different  combi- 
nations of  the  earths  with  the  marine  acid  and 
the  folution  of  fugar  of  lead,  are  not  very  differ- 
ent from  thofe  produced  by  the  marine  acid. 
After  colledling  the  precipitate  together,  and 
drying  it,  pour  a little  diluted  acetous  acid 
upoji  it,  and  it  will  be  diflblved. 

Experiment  CXII. 

Having  let  fall  a drop  or  two  of  the  mild  ve- 
getable alkali  O.  into  a wine-glafs  full  of  dif- 
G 4 tilled 
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tilled  water,  add  to  it  a few  drops  of  the  folu- 
tion  of  fugar  of  lead,  and  a copious  white  pre-^ 
cipitate  will  immediately  be  formed.  To  an-? 
other  wine-glafs  full  of  diflilled  water  add  a 
drop  or  two  of  the  alkali,  and  pour  on  it  fo 
much  of  the  nitrous  acid  G.  till  the  alkali  con- 
tained in  the  mixture  is  faturated  with  it ; on 
the  addition  of  the  vegeto-faturnine  folution,  no 
precipitate  will  now  appear;  and  even  if  a white 
cloud  or  two  fhould  be  perceived,  they  will  be 
rediffolved  upon  the  liquor  being  ftirred.  The 
aerated  calcareous  earth  and  magnefia,  when 
prefent  in  a liquid,  produce  the  fame  appear? 
ances. 

Experiment  CXIII. 

Having  impregnated  a wine-glafs  full  of  dif- 
tilled  water  with  one  drop  of  the  volatile  liver  of 
fulphur  G.  G.  add  to  it  a drop  of  the  vegeto- 
faturnine  folution ; clouds  of  a dark-brown  co- 
lour will  immediately  appear,  and  a precipitate 
of  the  fame  colour  will  be  depofited  at  the  bot- 
tom of  the  vefiel. 

Experiment  CXIV. 

Ten  drops  of  Hahnemann’ s wine-teß  H.  H. 

mixed 
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mixed  with  a wine-glafs  full  of  diftilled  water, 
exhibits,  with  the  addition  of  one  drop  of  the 
vegeto-faturnine  folution,  the  fame  appearance 
as  Exp.  CXIII. 

A.  A.  Solution  of  arfenic  in  difiilled  water. 

The  folution  of  arfenic  is  excellently  well 
adapted  for  difcovering  the  prefence  of  liver  of 
fulphur,  or  hepatic-air,  in  a liquid.  If  therefore 
to  a liquid,  containing  liver  of  fulphur  or  he- 
patic-air, a little  of  this  folution  of  arfenic  is 
added,  a more  or  lefs  yellow  colour  will  be  pro- 
duced; and  if  there  be  much  fulphur  in  the 
mixture,  a yellow  precipitate  will  be  depofited. 

Experiment  CXV. 

Let  fall  a few  drops  of  the  folution  of  arfenic 
into  a wine-glafs  full  of  pure  diftilled  water , and 
no  alteration  will  be  perceived. 

Experiment  CXVL 

Having  let  fall  one  drop  of  the  volatile  liver 
of  fulphur  G.  G.  into  a wine-glafs  full  of  dif- 
tilled water,  to  this  mixture  add  a few  drops  of 
the  folution  of  arfenic;  the  liquid  will  imme- 
diately become  turbid,  yellow  clouds  will  be  pro- 
duced, 
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duced,  and  after  feme  time  a precipitate  of  the 
fame  colour  (viz,  Orpiment)  will  fubfide  to  the 
bottom  of  the  veflel. 

Experiment  CXVII. 

Let  fall  ten  drops  of  Hahnemann' s wine-teß 
H.  Hr  into  a wine-glafs  full  of  diflilled  water, 
and  to  this  add  a few  drops  of  the  folution  of 
arfenic : at  firft  the  lower  part  of  the  liquor  will 
be  coloured  yellow  \ but  on  being  hirred,  the 
whole  will  acquire  the  fame  colour,  and  after 
feme  time  a yellow  precipitate  likewife  will  be 
deposited,  juft  as  in  Exp,  CXVI. 

B.  B,  Mercury y or  Quickfilver. 

According  to  Weßrumb' s*  experiments, 
qtikkhiver  alfo  is  an  excellent  tell  for  dif- 
covering  the  prefence  cf  ßilphur  in  a liquid. 
A little  quickfilver,  that  is  pure  and  entirely 
free  from  dull  on  its  furface,  is  to  be  put  into 
the  liquid,  which  mull  be  fufFered  to  hand 
quiet  for  feveral  hours.  Now  if  the  liquid 
contains  fulphur  combined  in  any  manner  •what - 
feevery  the  mercury  will  lofe  its  metallic  fplendor , 
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will  become  more  or  lefs  refraBory  a?td  Jolldt 
an4  more  or  lefs  of  a red  or  black  colour. 

Experiment  CXVIII. 

Into  a clean  phial  filled  with  diflilled  water 
put  a little  mercury,  and  let  it  ftand  for  fome 
time  ; the  mercury  will  retain  the  whole  of  its 
metallic  fplendor. 

Experiment  CXIX. 

Into  a clean  phial  that  holds  three  ounces 
of  water,  put  one  drop  of  the  volatile  liver  of 
fulphur  G.  G.  with  three  ounces  of  diftilled  wa- 
ter, and  throw  into  the  mixture  a little  bright 
and  perfectly  pure  mercury;  in  a fhort  time 
the  mercury  will  lofe  its  fplendor,  and  its  fur- 
face  v/ill  be  covered  with  a brown  or  black 
pellicle. 

Experiment  CXX. 

In  like  manner  mix  ten  drops  of  Hahne - 
yianrts  wine-teß  with  four  ounces  of  diftilled 
water,  and  put  to  the  mixture  a little  pure 
quickfdver;  the  refult  will  be  in  every  refpecfc 
flie  fame  as  in  Exp.  CXIX. 
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C.  C.  Pure  Epfom  fait . 

As  the  earths,  that  are  held  in  folution  in  a 
liquid  by  means  of  fixed  air,  are  not  decompofed 
by  pure  Epfom  fait,  this  latter  has  been  recom- 
mended as  a tell  for  difcovering  the  alkaline  falts 
which  may  chance  to  be  contained  in  a liquid, 
becaufe  the  pure  Epfom  fait  is  decompofed  by 
the  alkali,  and  the  magnefia  is  feparated:  but 
when  the  portion  of  alkaline  fait  contained  in  a 
liquid  is  but  fmall,  this  teft  cannot  well  be  ap- 
plied; as,  for  a precipitate  to  be  formed  here, 
the  alkali  muft  be  in  a cauftic  ftate,  and  in  this 
{late  it  is  perhaps  very  feldom  to  be  met  with 
in  any  liquid  that  is  to  be  examined.  But  if 
it  be  combined  with  fixed  air,  the  earth  of 
magnefia,  by  virtue  of  a double  affinity,  unites 
with  this  latter,  and  then  remains  by  its  means, 
as  in  Exp.  LXVI.  diflolved  in  the  liquid.  When 
however  this  teft  is  applied,  it  is  necefiary  to 
heat  the  liquor,  by  which  means  the  fixed  air  is 
volatilized,  and  the  magnefia  feparated. 

Experiment  CXXI. 

In  a wine-glafs  full  of  pure  diftilled  water 
diffiolve  a few  grains  of  pure  Epfom  fait,  and  no 
alteration  will  be  perceived. 
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Experiment  CXXIL 

Into  a wine-glafs  full  of  diftilled  water  let 
fall  a drop  or  two  of  mild  or  derated  vegetable 
alkali } cr  diflolve  in  this  quantity  of  water  a few 
grains  of  mineral  alkali , and  add  to  the  mixture 
a few  grains  of  the  pure  Epfom  fait ; the 
Epfom  fait  will  diflolve,  and  no  precipitate 
will  be  perceived.  But  heat  the  mixture  with 
a very  gentle  heat,  and  immediately  white fiakes 
will  be  feparated,  which  will  diflolve  in  any 
acid  that  is  added  to  them,  with  eflervefcence, 
on  account  of  the  fixed  air  remaining  combined 
with  them.  But  if  the  caußic  alkali  N.  is  mix« 
ed  with  diftilled  water,  and  a few  grains  of  pure 
Epfom  fait  are  afterwards  diflolved  in  this  fame 
water,  a precipitate  appears  immediately,  which 
is  alfo  foluble  in  acids,  but  without  effervef- 
cence,  on  account  of  the  precipitated  magnefia 
being  deprived  of  its  fixed  air.  See  Exp.  LVIL 

D.  D.  Sal  ammoniac . 

According  to  fome  well-known  experiments, 
fal  ammoniac  difeovers  the  alkaline  particles 
contained  in  a liquid  in  two  different  ways  : in 
the  firß  pi ace , by  the  augmefitation  of  cold , which 
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it  produces  in  a liquid  when  there  is  an  alkalirid 
fait  in  this  latter,  and  which  mull  be  determined 
by  a fenfible  thermometer;  and fecondly , by  the 
extrication  of  the  volatile  alkali , which,  by  means 
of  the  fixed  alkali  contained  in  the  liquid,  is,  iii 
confequence  of  the  nearer  affinity  of  the  fixed 
alkali  to  the  marine  acid,  feparated  and  fet  at 
liberty ; and  this  latter  proof,  efpecially  if  the 
quantity  of  the  fixed  alkali  be  but  fmall,  is  to  be 
preferred  in  every  refpeft  to  the  firlb 

Experiment  CXXIIL 

Having  diflolved  a few  grains  of  pure  fal 
ammoniac  in  a wine-glafs  full  of  pure  diflilled 
% water , hold  a {topper  moiflened  with  acetous 
acid  over  the  liquor ; and  no  vapour  will  be  feed 
to  afcend. 

Experiment  CXXlV". 

Into  a wine-glafs  full  of  diflilled  water  let 
fall  one  drop  of  the  folution  of  mild  vegetable 
alkali  O.  or  diflblve  in  this  quantity  of  diflilled 
water  two  grains  of  mineral  alkali , and  to  the 
folution  add  a few  grains  of  fal  ammoniac : 
over  the  furface  of  this  liquid  hold  a ItoppCr 
with  nitrous,  marine  or  acetous  acid,  not  in  a 
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fuming  (late ; and  the  afeent  of  a rare  vapour  of 
cloud  will  indicate  the  reparation  of  the  volatile 
alkali,  by  means  of  the  fixed  alkali  that  was 
contained  in  the  mixture : this  appearance  will 
be  perceived  ftill  more  diftindlly,  if  the  liquid 
be  warmed  a little.  With  tills  compare 
Exp.  LIV. 

E.  E.  Solution  of  vitriol  of  copper* 
Alkaline  falts  contained  in  a liquid  may  be 
difcovered  by  means  of  the  folution  of  blue  vi- 
triol. The  earths  alfo  that  are  held  in  folution 
in  liquids  by  means  of  an  acid,  will  be  rendered 
vifible  by  this  means.  The  vegetable  alkali 
manifefts  itfelf  by  a dark  fea-grcen  colour , the 
mineral  alkali  by  a bright  apple-green ; magnefia 
produces  with  it  a dark  apple-green } calcareous 
earth,  a yellowi/h  green  \ andearthof  alum,acoiouT 
fimilar  to  that  of  verdegris.  But  thefe  appear- 
ances are  not  to  be  trufted  to ; as,  with  refpedl 
to  the  different  {hades  of  colours  it  produces,  a 
miftake  may  eafily  be  committed If  arfenic 
be  contained  in  a liquid,  a yelloaviß  green  colour 
(Scheele' s green ) is  produced  by  the  addition  of 


this 
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this  folution.  The  prefence  of  fulphur  älfo,  oi* 
of  liver  of  fulphur,  in  a liquid  may  be  inferred, 
if  by  this  means  a blackiJJj  brown  colour  is  pro« 
duced* 

Experiment  CXXV. 

To  a wine-glafs  full  of  diftilled  water  add  one 
drop  of  the  folution  of  blue  vitriol,  and  no  alter- 
ation will  be  perceived» 

Experiment  CXXVI. 

Into  a wine-glafs  full  of  difiilled  water  let  fall 
a drop  or  two  of  the  folution  of  vegetable  alkali 
O.  or  diffolve  two  grains  of  mineral  alkali  in  the 
above-mentioned  quantity  of  this  water,  and 
add  to  the  mixture  a few  drops  of  the  folution 
of  vitriol  of  copper;  green  clouds  will  immedi- 
ately be  formed,  and  after  fome  time  a precipi- 
tate of  the  fame  colour  will  be  depofited  at  the 
bottom  of  the  veflel* 

Experiment  CXXVIL 

A few  drops  of  the  folution  of  mild  volatile 
alkali  Q^being  mixed  with  pure  diftilled  water, 
and  a few  drops  of  this  vitriolic  folution  added 
to  it,  a green  precipitate  is  produced,  which,  with 
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regard  to  colour,  is  not  very  different  from  that 
of  Exp.  CXXVI;  but  if  more  of  the  volatile 
alkaline  folution  be  added  to  it,  the  former  green 
precipitate  will  be  entirely  diflolved,  and  this 
liquid  will  acquire  as  in  Exp.  LXXII.  a fine 
fapphire  blue  colour; 

Experiment  CXXVIII. 

In  ä wine-glafs  full  of  diftilled  water  diflblre 
a grain  of  the  pure  Epfom  fait  C;  C.  and  add  to 
it  a few  drops  of  the  folution  of  blue  vitriol; 
foon  after,  clouds  of  a pale  green  colour  will  ap- 
pear, and  after  fome  time  a precipitate  likewife 
of  the  fame  hue  will  be  depofited  at  the  bottom 
of  the  veflel.  A folution  of  magnefia  in  nitrous 
Or  marine  acid  will  give  the  fame  refult. 

Experiment  CXXIX. 

Prepare  a felenitic  water  (Exp.  XV.),  or  a fo- 
lution of  calcareous  earth  in  nitrous  or  marine 
acid  (Exp.  LI.),  and  ^dd  to  it  a few  drops  of 
this  vitriolic  folution  ; clouds  of  a pale  green  co- 
lour will  in  like  manner  be  formed,  but  verging 
more  to  yellow  than  thofe  mentioned  in  Exp. 
CXXVIII. 
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Experiment  CXXX. 

Diflolve  a grain  or  two  of  alum  in  a wine- 
glafs  full  of  diftilled  water,  and  add  to  the  folu- 
tion  a few  drops  of  the  folution  of  blue  vitriol ; 
a green  precipitate  will  be  formed  with  a fmall 
tinge  of  blue  in  it  ; but  the  blue  call  of  this  pre- 
cipitate may  proceed  from  the  alum  being  feldom 
entirely  free  from  volatile  alkali. 

Experiment  CXXXI. 

Let  fall  a few  drops  of  the  folution  of  arfenic 
A.  A.  into  a wine-glafs  full  of  diftilled  water, 
and  to  this  add  a few  drops  of  the  folution  of 
vitriol  of  copper  ; clouds  of  a yellowijh  green  co- 
lour will  appear,  and  after  fome  time  a fimilar 
precipitate  (Scheele* s green)  will  be  depofited  at 
the  bottom  of  the  vefiel. 

Experiment  CXXXII. 

Into  a wine-glafs  full  of  diftilled  water  let 
fall  a drop  or  two  of  volatile  liver  offulphur  G.  G. 
and  add  to  it  a few  drops  of  the  folution  of  vi- 
triol of  copper;  clouds  of  a blachifh  brown  hue 
will  immediately  be  formed,  and  after  fome 

time 
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time  a precipitate  of  the  fame  colour  will  fall  to 
the  bottom. 

Experiment  CXXXIII. 

Ten  #drops  of  Hahnemann's  wine-teß  H.  H. 
mixed  with  a wine-glafs  full  of  diftilled  water, 
to  which  a few  drops  of  the  folution  of  vitriol 
of  copper  are  added,  produce  a blackiß}  brown 
precipitate,  perfe&ly  fimilar  to  that  of  the  pre- 
ceding Experiment. 

F.  F.  Cuprum  ammoniacum. 

The  Cuprum  ammoniacum  is  recommended 
by  Dr.  Hahnemann*  as  an  excellent  means  of 
difeovermg  arfenic  in  a liquid  ; for  it  produces 
with  it  a yellowiß)  green  precipitate  [Scheele' s 
green),  which,  if  feparated  from  the  fuperincum- 
bent  liquor,  dried,  and  put  upon  ignited  coals, 
manifefts  itfelf  by  the  garlic-like  fmell  peculiar 
to  arfenic.  This  precipitate  is  not  foluble  in 
water  alone,  nor  in  the  folution  of  arfenic,  but 
in  caultic  volatile  alkali  and  in  acids  f. 

Experiment  CXXXIV. 

To  a wine-glafs  full  of  pure  diftilled  water  add 

*1.  C.p.  *39.  f I.  C.p.  238. 
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one  drop  of  the  folution  of  cuprum  ammoni- 
acum  ; the  water  will  acquire  a blue  colour , but 
it  will  not  become  turbid,  nor  tvill  any  precipi- 
tate be  formed.  * 

Experiment  CXXXV. 

Into  a wine-glafs  full  of  diftilled  water  let  fall 
a drop  of  two  of  the  folution  of  arfenic  A.  A.  and 
add  to  it  a few  drops  of  the  folution  of  cuprum 
ammoniacum ; a yellowifh  green  precipitate 
will  immediately  enfue,  which,  if  collected, 
dried,  and  put  upon  ignited  coals,  diffufes  a- 
round  a fmell  of  garlic.  According  to  Hahne - 
wann*,  two  hundred  and  fixty-feven  grains  of  this 
precipitate  contain  one  hundred  and  fixty-two 
grains  of  copper,  and  one  hundred  and  fixty-five 
grains  of  arfenic.  Divide  the  whole  of  the  li- 
quid, together  with  the  yellowifh  green  preci- 
pitate, into  four  parts,  and  add  to  one  a little 
diftilled  water  only  *,  to  the  fecond,  a little  of  the 
arfenical  folution  *,  to  the  third,  a little  cauftic 
volatile  alkali*,  and  to  the  fourth,  a few  drops  of 
vinegar,  or  of  any  other  acid  contained  in  the 
collection.  On  the  addition  of  water  only,  no 

f 1.  c.  p.  2,38^ 
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alteration  will  be  perceived,  any  more  than  from 
the  arfenical  folution  \ but  the  cauftic  alkali  will 
immediately  diffolve  the  precipitate,  and  exhibit  a 
perfe£Uy  tranfparent  liquid,  of  a fapphire  blue 
colour  \ and  the  acid  added  to  the  fourth  part 
will  in  like  manner  diffolve  the  precipitate. 

G.  G.  Volatile  liver  of  fulphur , 

By  means  of  the  volatile  liver  of  fulphur  any 
acid  contained  in  an  uncombined  ftate  in  a li- 
quid may  be  difcovered  *,  for,  on  the  addition  of 
a few  drops  of  this  liver  of  fulphur,  a white  pre- 
cipitate of  fidphur  will  be  produced..  If  arfe?iic 
be  held  in  folution  in  a liquid,  it  will  be  mani- 
fefted  by  the  yellow , or,  if  it  contains  much 
arfenic,  red  colour  of  the  liquid,  and  by  the  ap- 
pearance of  a precipitate  of  the  fame  hue.  If  a 
liquid  holds  regulus  of  antimony  in  folution,  it 
will  be  precipitated  by  this  folution,  of  an  orange 
colour , in  the  form  of  golden  fulphur  of  antimony  i or 
Kermes  mineral.  But  befides,  according  to 
Wefrumb *,  by  this  liver  of  fulphur  there  is  pro- 
duced, with  liquids  that  hold  iron  or  copper  in 
folution,  a black , and  with  fuch  as  contain  pon- 
derous earth,  a brown  colour. 


* 1.  c.  p.  23S. 
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Experiment  CXXXVI. 

To  a wine-glafs  full  of  pure  diftilled  water 
add  a few  drops  of  volatile  liver  of  fulphur,  and 
the  mixture  will  not  become  turbid . 

Experiment  CXXXVII. 

Into  a wine-glafs  full  of  diftilled  water  let  fall 
a drop  or  two  of  any  acid 5 and  if  a few  drops  of 
this  liver  of  fulphur  are  added  to  it,  a white 
precipitate  of  fulphur  (Exp.  XXVIII.)  will  be 
inflantly  formed. 

Experiment  CXXXVIII. 

Into  a wine-glafs  full  of  diftilled  water  let 
fall  a few  drops  of  the  Jolution  of  arfenic  A.  A. 
Upon  adding  a few  drops  of  the  volatile  liver  of 
fulphur  to  it,  the  fame  appearance  will  be  per- 
ceived as  in  Exp.  CXVI. 

Experiment  CXXXIX. 

Diflolve  a grain  of  emetic  tartar  in  a wine- 
glafs  full  of  diftilled  water,  and  add  to  it  a few 
drops  of  the  liver  of  fulphur  above  mentioned  ; 
an  orange  colour  will  immediately  appear  in  the 
liquor,  and  a precipitate  of  the  fame  hue  will 
be  depofited,  which  upon  nearer  examination 

will 
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will  be  found  to  be  a golden  fulphur  of  antimony 
or  Kermes  mineral . A fimilar  precipitate  will 
appear,  if  to  a few  drops  of  butter  of  antimony 
a drop  or  two  is  added  of  the  volatile  liver  of 
fulphur  diluted  with  diftilled^water. 

Experiment  CXL. 

Prepare  as  in  Experiment  XLII.  a vitriolic 
chalybeate  voatery  or  elfe  diflolve  one  grain  of  vi- 
triol of  iron  in  a wine-glafs  full  of  diftilled  water. 
To  this  chalybeate  water,  which  is  perfedtly 
tranfparent,  add  a few  drops  of  the  volatile  liver 
of  fulphur,  and  a black  precipitate  will  immedi- 
ately appear;  if  to  this  black  precipitate  a few 
drops  are  added  of  the  vitriolic  acid  F.  it  will  bs 
perfeElly  redijfolved , and  the  black  colour  will 
entirely  difappear . 

Experiment  CXLI. 

Into  a wine-glafs  full  of  diftilled  water  let 
fall  a few  drops  of  the  folution  of  vitriol  of  copper , 
and  to  the  mixture  add  a few  drops  of  this  liver 
of  fulphur ; the  refult  will  be  the  fame  in  every 
refpeft  as  in  Experiment  CXXXII.  If  to  this 
precipitate  of  copper  a few  drops  of  vitriolic 
acid  are  added,  it  will  not  difappear  as  in 
H 4 Experi- 
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Experiment  CXL.  but  remain  unaltered.  For 
the  aCtion  of  the  volatile  liver  of  fulphur  upon 
ponderous  earthy  filvery  mercury , and  lead , when 
any  of  them  are  held  in  folution  in  a liquid, 
fee  the  Experiments  LXXXV.  XCIII.  XCIX. 
CVL  and  CXIII.  None  of  thefe  precipitates 
are  capable  of  being  rediffolved  by  the  addition 
of  vitriolic  acid? 

H.  H.  Hahnemann’s  wine-teß,  or  IV at  er  impreg? 
nated  with  hepatic  air. 

This  hepatic-air  water,  which  for 'experi- 
ments ought  always  to  be  prepared  frefh  from 
the  calcareous  liver  of  fulphur  and  cream  of 
tartar  contained  in  the  collection,  according  to 
the  receipt  No.  I.  or  No.  II.  given  in  the  intro- 
duction, differs  from  the  volatile  liver  of  ful- 
phur, in  ?iot  rendering  turbidy  liquids  that  con- 
tain uncombined  acids.  According  to  Dr. 
Hahnemann * it  is  an  excellent  means  of  difco- 
gering  arfenic  that  is  held  in  folution  in  a liquid, 
by  -the  yellow  colour  that  takes  place  on  this 
occafion.  The  production  of  this  colour  is 
accelerated  by  acids,  and  prevented  by  alkaline 

* 1.  c,  p.  246. 
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Halts.  Iron  is  precipitated  perfectly  black  by 
it  j and  the  precipitate  is,  as  in  the  cafe  of  the 
volatile  liver  of  fulphur,  rediffolved  by  vitriolic 
acid.  Upon  lead , copper , and  moß  other  metals, 
this  hepatic-air  water  ^Cts  like  the  volatile  liver 
of  fulphur:  none  of  thefe  metallic  precipitates 
are  foluble  again  in  vitriolic  acid.  The  folution 
of  regulus  of  antipiony  is  precipitated  by  it  of  an 
orange  colour , in  the  fame  manner  as  by  the  vo- 
latile liver  of  fulphur. 

Experiment  CXLIL 

To  a wine-glafs  full  of  pure  diftilled  ‘water  add 
a few  drops  of  hepatic-air  water,  and  no  altera- 
tion will  be  perceived. 

Experiment  CXLIII. 

Into  a wine-glafs  full  of  diftilled  water  hav- 
ing let  fall  a few  drops  of  any  of  the  acids  con- 
tained in  the  collection,  to  this  add  a few  drops 
of  the  wine-teft;  and  the  mixture,  juft  as  in 
Experiment  XXIX.  will  not  be  perceptibly 
turbid. 

Experiment  CXLIV. 

Into  a wine-glafs  full  of  diftilled  water  let 
fall  a few  drops  of  the  folution  of  arfenic  A.  A. 

and 
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and  add  to  It  a little  of  the  hepatic-air  water ; 
foon  after  this  addition  the  liquor  will  acquire 
a golden  colour,  and  after  fome  time  a precipi- 
tate of  the  fame  hue  (viz.  orpiment)  will  be 
depofited  at  the  bottom  of  the  vefiel.  The  pro- 
duction of  this  yellow  colour  is  accelerated  by 
adding  a few  drops  of  the  acetous  acid  M.  but  on 
the  addition  of  a few  drops  of  the  alkaline  folu- 
tion  O.  the  yellow  colour  will  entirely  difappear. 
If  this  yellow  precipitate  be  dried,  and  thrown 
upon  red-hot  coals,  at  firft  a fmell  of  fulphur 
will  be  perceived,  and  afterwards  of  arfenic. 

Experiment  CXLV. 

To  a little  of  the  chalybeate  water  prepared 
according  to  Exp.  CXL.  or  to  a wine-glafs  full 
of  diftilled  water  holding  a grain  of  pure  vitriol 
of  iron  in  folution,  add  a few  drops  of  the  wine- 
teft;  immediately  a black  precipitate  will  be 
formed  as  in  Exp.  CXL.  which  will  difappear 
again  on  the  addition  of  a few  drops  of  the  vi- 
triolic acid  F. 

Experiment  CXL  VI. 

Into  a wine-glafs  full  of  diftilled  water  let 
fall  a few  drops  of  the  folution  of  leady  and  in  like 
manner  an  ahnoß  black  precipitate  will  be  pro- 
6 duced, 
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duced,  which,  on  the  addition  of  vitriolic  acid, 
will  not  be  redifiolved.  Compare  with  this  Exp. 
CXIV. 

Experiment  CXLVII. 

If  a few  drops  of  the  folution  of  vitriol  of  copper 
E.  E.  are  put  into  a wine-glafs  full  of  diftilled 
water,  and  a few  drops  of  the  wine-teft  added 
to  it,  a precipitate  of  a blackiß)  brown  colour 
will  be  produced,  which,  juft  as  was  the  cafe 
in  Exp.  CXLI.  will  not  difappear  on  the  ad- 
dition of  vitriolic  acid. 

Experiment  CXLVIII. 

Having  diflolved  one  grain  of  emetic  tartar  in 
a wine-glafs  full  of  diftilled  water,  to  this  add 
a few  drops  of  the  wine-teft  $ an  orajige-colourcd 
precipitate  willbe  produced  as  in  Exp.  CXXXIX. 
In  the  fame  manner  will  this  wine-teft  a£t  upon 
butter  of  antimony . 

For  the  action  of  the  wine-teft  upon  pon- 
derous earth, fiver > and  mercury , fee  Experiments 
LXXXVI.  XCIV.  C.  CVII.  According  to  Dr. 
Hahnemann* y corrofive  fublimate  produces  writh 
hepatic-air  water  a yellowßj  brown  colour,  which 
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afterwards  turns  to  white.  This  latter  circum- 
ftance  I have  not  found  ; the  precipitate  exhi- 
bited a ycllowfij  brown,  and  retained  this  co- 
lour unchanged  even  for  fome  days  after- 
wards. See  Exp.  CVII. 

I.  I.  Highly  rectified  fpirit  of  wine . 

According  to  Wefirumb # all  the  vitriolic  neiu 
tral  falts  are  feparated  from  a liquid,  by  mixing 
with  it  equal  parts  of  this  fpirit  of  wine.  When 
added  to  a liquid  in  a larger  proportion,  it  alfo 
feparates  the  faline  neutral  falts  compofed  of 
nitrous  and  marine  acid;  but  not  the  metallic  or 
terrene  falts  compounded  of  thefe  acids.  If  in 
the  feparation  of  thefe  falts,  by  means  of  vinous 
fpirit,  fufficient  care  be  taken,  many  other  forts 
of  falts  likewife  that  are  contained  in  a liquid 
may  be  leparated  by  it  from  each  other,  after 
being  reduced  by  evaporation  to  a folid  ftate ; 
becaufe  many  falts  are  foluble  in  fpirit  of  wine, 
while  others  again  are  infolublef.  Befides  thefe, 

* 1.  C.  p.  I IO. 

■\  Wenzel’s  Do&rine  of  the  Affinities  of  Bodies.  Dref* 
f!en,  1782,  p.  428.  Lavoifter’s  Pkyfico-chemical  EfTays, 
vol,  ii*  p«  143. 
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rcfinous  and  aethereo-oily  fubftances  may  alfo  be 
extremely  well  feparated  by  means  of  fpirit  of 
wine. 

Experiment  CXLIX. 

Diflolve  three  grains  of  the  pure  Epfom  fait 
C.  C.  in  a quarter  of  an  ounce  of  diflilled  water* 
and  add  to  it  an  equal  quantity  of  highly  redti« 
fied  fpirit  of  wine.  The  mixture  will  become 
turbid,  and  by  degrees  fmall  cryßals  of  Epfoni 
fait  will  be  formed  at  the  bottom  of  the  glafs. 

This  vinous  fpirit  will  alfo  a£t  in  the  fame 
manner  upon  other  faline  liquids,  e.  g.  fuch  as 
hold  vitriolated  tartar , Glauber's  fait , nitre  % 
in  folution. 

Experiment  CL. 

Mix  a few  grains  of  diuretic  fait , or  foliated 
earth  of  tartar , with  a few  grains  of  vitriolated  / 

tartar  \ put  them  into  a phial  furnifhed  with  a 
{topper  that  fits  it  well,  and  after  pouring  a lit» 
tie  fpirit  of  wine  upon  them,  fet  the  mixture  in 
a warm  place : the  diuretic  fait  will  be  diflblved 
by  the  fpirit,  and  the  vitriolated  tartar  remain 
undiflolved  behind.  Separate  the  liquor  carefully 
from  the  vitriolated  tartar,  and  evaporate  the 
3 vinous 
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vinous  fpirit : by  this  means  the  diuretic  fait  will 
be  left  behind  in  a feparated  date.  To  the  falts 
which  are  foluble  in  fpirit  of  wine  may  chiefly 
be  referred  befides,  common  fait  with  a calcare- 
ous bafts , common  fait  with  bafts  of  magnefta , nitre 
with  bafts  of  magnefta y nitre  with  a calcareous 
b cftS , Sc  c. 

Experiment  CLI. 

Mix  one  grain  of  refn  of  jalaps  or  of  any 
other  reftn  foluble  in  fpirit  of  wine,  with  a few 
grains  of  vitriolated  tartar,  or  with  any  other 
fubdance  that  is  infoluble  in  fpirit  of  wine,  and 
pour  as  in  Exp.  CL.  a little  of  the  vinous  fpirit 
upon  them;  the  refin  will  be  diflolved  in  the 
fpirit,  and  the  fait  will  remain  undiflolved  be- 
hind. Pour  off  the  liquor  carefully,  and,  by 
adding  diddled  water  to  it,  feparate  the  refin. 

Experiment  CLII. 

Mix  a few  drops  of  oil  of  almonds,  or  of 
the  bed  fallad oil,  with  a few  drops  of  any  sethe- 
real  oil,  as  for  indance,  oil  of  cloves , and  pour 
fpirit  of  wine  upon  it;  the  oil  of  cloves  will 
diflolve  in  the  fpirit,  and  the  oil  of  almonds  re- 
main undiflolved  behind.  Endeavour  to  pour 
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off  the  fpirituous  part  of  the  liquor  from  the 
oil  of  almonds,  and  add  diftilled  water  to  the 
former:  the  water  will  now  unite  with  the 
fpirit  of  wine,  and  by  this  means  the  oil  of 
«loves  will  be  feparated. 
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The  Use  of  the  Collection  to  Chemists, 
Physicians,  Mineralogists,  Metallur- 
gists, projecting  Artists,  Manufac- 
turers, Farmers,  and  the  Cultiva- 
tors of  Natural  Philosophy. 


The  vfe  of  the  colleElion  to  Chemißs . 

HE  Chemift  mufl  neceffarily  be  acquaint- 


ed with  all  the  re-agents  that  are  con- 
tained in  this  collection,  and  their  different  ef- 
fects; he-alfo  knows  the  fources  from  whence 
he  may  procure  the  information  neceflary  for 
his  refearches ; and,  as  he  occupies  himfelf  with 
refearches  of  every  kind,  whether  they  apper- 
tain to  medical  Jurifprudence , Mineralogy , Me- 
tallurgy , the  Arts,  or  rural  Qeconomy , it  is  not  ne- 
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cefiary,  in  this  place,  to  dire£l  his  attention  to 
particular  cafes. 

II. 

The  ufe  of  the  colie 51  ion  to  Phyficians. 

The  principal  cafes  in  which  the  Phyfi- 
cian  has  need  of  thefe  teils  are — i.  the  exami- 
nation of  mineral  waters.  2.  the  examination  of 
wines  or  cyder  which  are  fufpedled  to  he  adulte- 
rated. 3.  the  deteliion  of  the  adminißration  of 
poifon , whether  it  he  effected  hy  corrofive  fuhlimatey 
arfenic , or  hy  any  other  metallic  folution.  4.  the 
difeovery  of  the  genuinenefs  of  galenical  or  chemical 
preparations , at  vifitations  of  apothecaries Jhops. 

'Examination  of  mineral  waters . 

As  the  phyfician  mull  necefiarily  be  ac- 
quainted, from  chemiftry,  with  all  the  circum- 
ftances  neceflary  to  be  pradlifed  in  invefliga- 
tions  of  this  kind,  I need  not  dwell  long  upon 
this  fubjedl.  The  following  are  the  principal 
fubftances  that  have  in  thefe  latter  times  been 
found  to  exift  in  mineral  waters: — 1.  Uncom - 
hined  fixed  air.  2.  Hepatic  air.  3.  Chalky  or 
calcareous  earth  united  with  fixed  air.  4.  Mag- 
71  eft  a united  with  fixed  air.  5.  Iron  combined 

with 
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•with  fixed  air.  6.  Mineral  alkali  united  with 
fixed  air.  7.  Glauber's  fait.  8.  Vitriolated  tar- 
tar.  9.  Gypfum.  1 o.  Epfom  fait.  1 1 . Alum. 
12.  Martial  vitriol.  13.  Prifmatic  nitre.  14. 
Nitre  with  a calcareous  bafts.  15.  Nitre  with 
bafts  of  magnefta . 16.  Common  fait.  17.  Com- 

mon fait  with  a calcareous  bafts.  18.  Common 
fait  with  bafts  of  magnefta.  19.  Sulphur.  20.  Li- 
ver of  fulphur.  2 1 . ExtraBive  matter. 

Now  accordingly  as  one  of  thefe  fubdances 
remarkably  predominates  in  mineral  waters,  or 
is  contained  in  a greater  quantity  than  others 
in  them,  thefe  waters  are  farther  divided  into — 
I.  Bitter  purging  waters.  2.  Alkaline  waters. 
3.  Muriatic  waters.  4.  Chalybeate  waters.  5. 
Sulphureous  waters.  6.  Nitrous  waters. 

In  the  examination  of  mineral  waters  there- 
fore the  phyfician  ought  to  pay  particular  atten- 
tion to  the  condiment  parts  here  indicated; 
but  for  the  manner  in  which  thefe  condiment 
parts  are  to  be  difcovered  by  the  re-agents,  I 
mud  refer  the  reader  to  the  above-mentioned 
experiments.  Thus  we  fhall  difcover — 

I.  Fixed  air , by  Exp.  2.  5.  21.  27.  31.  32. 
78. 

I 2 


2.  Heb  a- 
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2.  Hepatk  air,  by  Exp.  29.  86  94.  107* 

114.  1 17.  120.  133. 

3.  Calcareous  earth  united  with  fixed  air,  by 

Exp.  8.  14.  22.  31.  32.  50.  79. 

4.  Magnefia  united  with  fixed  air,  by  Exp. 

8.  14.  22.  56.  79. 

5.  Iron  combined  with  fixed  air,  by  Exp.  41. 

47* 

6.  Mineral  alkali  united  with  fixed  air , by 

Exp.  10.  13. 18.98. 105.  122.  124. 126. 

7.  Glauber's  fait,  by  Exp.  84.  88.  90.  97. 

no.  149. 

8.  Vitriolated  tartar , by  Exp.  84.  88.  90. 

97.  no.  149. 

9.  Gypfum,  by  Exp.  15.  51.  j 9.  63.  68.  74. 

80.  84.90.  97.  no.  129. 

10.  Epfom  fait,  by  Exp.  34.  57.  66.  70.  75 

80.  84.  90.  97.  no.  128.  149. 

n.  Alum,  by  Exp.  34.  58.  64.  70.  80.  8/j. 
90.  97.  1 10.  130. 

12.  Martial  vitriol,  by  Exp.  42.  48.  61.  7 1. 

81.  84.  101.  102.  140.  145. 

13.  Prifmatic  nitre,  by  Exp.  25.  1 49. 

14.  Nitre  with  a calcareous  bafis , by  Exp.  23. 

25.  5 1 . 59.  63.  66.68.  74.  80.  129. 

15.  Nitre 


I 


( H7  ) 

1 5.  Nitre  with  bafts  of  magnefta , by  Exp.  25. 

34.  57.  66.  75.  80.  128. 

16.  Common falt>  by  Exp.  25.  89.  90.  96.  ill. 

17.  Common  fait  with  a calcareous  bafts , by 

Exp.  23.  25.  51.  57.  66.  70.  75.  80. 

90.  96.  hi.  128.  149. 

1 8.  Common  fait  with  bafts  of  magnefta , by  Exp. 
25.  34.  57.  66-  75.  80.  90.  96.  1 j 1.  128. 

19.  Sulphur , by  Exp.  119.  120. 

20.  Liver  of fulphury  by  Exp.  28.  85.  93.  99. 

106.  113.  1 16.  1 19.  132. 

28.  Extractive  matter . T. 

Now,  when  it  is  difcovered  by  the  re-agents, 
which  are  the  conftituent  parts  that  are  princi«* 
pally  to  be  attended  to,  we  muß;  endeavour  to 
determine  the  quantity  of  thefe  conßiituent 
parts,  as  exactly  as  pofiible,  in  the  dry  way  : 
but,  as  it  is  befide  my  plan  to  treat  in  this  place 
of  the  examination  of  bodies  in  the  dry  way,  I 
beg  leave  to  refer  the  reader  to  the  following 
authors : 

T.  Bergman  de  Analyfi  Aquarum  in  Opufc, 
Phyf.  et  Chem.  vol.  i.  p,  68. 

Strachlingy  Methodus  Generalis  explorandi 
Aquas  Medicatas.  Pofon  et  Lipfiae,  1775. 

JVt ejlrujnb > Inflections  with  refpeCt  to  the 
j 3 Exami* 
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Examination  o£  Mineral  Waters,  in  his  Phyfico- 
chemical  Effays,  vol.  i.  part  2,  p.  71. 

Examination  of  Wines  of  a fufpefted  Quality. 

Of  all  poflible  modes  of  adulterating  wines, 
that  is  the  moft  hurtful  to  the  conftitution 
which  is  effected  by  lead ; in  examining  wine 
of  a fufpe&ed  quality,  therefore,  particular  at- 
tention ought  to  be  paid  to  this  mode  of  adul- 
teration. Lead  is  known  to  produce,  with  ve- 
getable acids,  a fait  fimilar  in  its  tafte  to  fugar 
{viz,  fugar  of  lead)  j but  this  agreeable  tafte  may 
alfo  be  imparted  to  acid  wines,  which,  by  this 
means,  will  be  rendered  palatable.  Now  in 
order  to  difcover  this  highly  reprehenfible  adul- 
teration, the  Wurtenburg  wine-teß*  (as  it  is 
called)  has  for  many  years  paft  been  generally 
ufed  ; till  at  length  it  was  found  that  a common 
folution  of  liver  of  fulphur  will  have  the  fame 
effedt.  It  is  fufficiently  well  known  in  che- 
miftry,  that  from  the  liver  of  fulphur,  and  con- 
fequently  alfo  from  the  Wurtenburg  wine-teft, 

* This  is  ufually  made  of  two  parts  of  orpiment,  four  of 
quicklime,  and  twelve  of  water,  by  boiling  them  up  to- 
gether, and  then  filtering  off  the  liquor. 
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the  difTolved  fulphur  is  precipitated,  by  any  pure 
acid,  of  a white  (Exp.  28.  137.)  or  pale  yellow  co- 
lour ; but  if  the  acids  contain  heterogeneous 
particles,  and  particularly  metals,  the  precipi- 
tated fulphur  appears  of  a more  or  lefs  dark 
hue.  (Exp.  85.  93.  99.  106.  1 13.  140.  141.) 
Now  every  kind  of  wine,  by  means  of  the  un- 
combined portion  of  vegetable  acid  it  contains, 
efte&s  the  very  fame  precipitation  ; and  if,  on 
the  examination  of  any  kind  of  wine,  the  preci- 
pitate chanced  to  turn  out  of  a rather  darkifh 
call  by  this  wine-teft,  the  merchant  from  whom 
the  wine  was  bought  was  immediately  confi- 
dcred  as  criminal.  I could  here  adduce  feveral 
melancholy  inftances,  in  which,  even  in  thefe 
later  times,  vintners  of  the  greateft  probity, 
merely  in  confequence  of  a faulty  examination 
of  a parcel  of  wine  with  the  Wurtenburg  wine- 
teft,  have  loft  both  their  chara&er  and  fortune ; 
and  in  which,  after  a more  accurate  inveftiga- 
tion,  the  merchant’s  innocence  was  proved. 
It  may  be  perfe<ftly  right  to  fufpe£t  wine, 
which  exhibits  a dark  precipitate  with  this 
wine-teft,  of  containing  metallic  particles ; but 
it  does  not  abfolutely  follow  that  it  contains  a 
metal  prejudicial  to  health.  The  wine  may 
J 4 take 
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take  up  particles  of  iron  (which  however  are 
more  conducive  than  hurtful  to  health),  either 
in  the  firft  preparation  of  it,  in  the  prefling  for 
inftance,  in  which  inftruments  are  always  ufed 
that  have  iron  in  their  compofition  j or  it  may 
take  thefe  particles  from  the  nails  which  may 
chance  to  be  about  the  cafk  in  which  it  is  kept ; 
and  in  this  cafe  it  will  in  like  manner  exhibit  with 
the  wine-tefl,  or  with  any  other  liver  of  fulphur, 
a dark-coloured  precipitate  (Exp.  140).  I have 
alfo  kno  wn,  and  that  not  from  others,  but  from  my 
own  reiterated  experience,  wines  of  different 
colours  to  produce  precipitates  of  a colour  to- 
tally different  from  their  own ; although  at  the 
fame  time  I was  perfectly  convinced  that  they 
contained  neither  lead  nor  iron,  and  that  there- 
fore the  colour  proceeded  merely  from  a greater 
or  lefs  quantity  of  oily  particles  naturally  con- 
tained in  all  wines,  efpecially  when  they  are  old. 
Hence  it  is  certain  that  every  liquid  which  is  to 
be  ufed  as  a wine-tefl,  is  defective,  if  it  yields  a 
precipitate  with  neat  wines. 

In  the  great  progrefs  which  chemiftry  has 
made  of  late  years,  it  could  not  fail  of  finding 
out  a lefs  fallible  remedy,  poffefiing  all  the 
qualities  neceflary  for  this  purpofe;  viz*  1.  That 

of 
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of  not  producing  any  precipitate  with  genuine 
wine  : a*  Of  not  precipitating  iron  contained  in 
the  wine  : 3.  Of  indicating  the  prefence  of  lead, 
or  of  any  other  metal  prejudicial  to  health,  by 
a more  or  lefs  dark-coloured  precipitate.  This 
means  is  now  difcovered  •,  and  is  that  which  oc- 
curs in  the  Collection  under  the  name  of  hepatic - 
water , or  Dr.  Hahnemann’s  Wine-teß;  the  com- 
pofition  of  which,  confiding  of  calcareous  liver 
of  fulphur,  cream  of  tartar,  and  water,  is  de- 
ferred .at  No.  II.  in  the  Introduction,  and  of 
which  the  effeCt  is  known  from  Exp.  142.  143. 
145.  146. 

Now  the  examination  of  a parcel  of  wine  of 
a fufpeCted  quality  is  performed  in  the  follow- 
ing manner : — To  two  or  three  ounces  of  wine 
add  a fpoonful  of  this  wine-teft  newly  prepared: 
if  the  wine  is  entirely  without  any  noxious  me- 
tal, it  will  remain  tranfparent,  and  not  become 
turbid  in  the  lead  j but  if  it  contains  lea d>  or  any 
other  metal  of  a deleterious  nature , more  or  lefs 
of  a dark  precipitate  will  appear,  according  as 
more  or  lefs  of  thefe  metallic  particles  are  pre- 
fent.  If  there  be  any  iron  in  the  wine,  it  may 
be  difcovered — 

1.  By 
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1.  By  the  addition  of  a few  drops  of  tin&ure 
of  galls  (Exp.  48). 

2.  By  the  hepatic  water.  No.  I. 

3.  If  to  the  wine  that  has  been  mixed  with 
Hahnemann's  'wine-tefil&Qs.  II.  a few  drops  are 
added  of  the  foiution  of  the  fixed  vegetable  al- 
kali O,  by  which  means  the  redundant  acid> 
that  holds  the  iron  in  foiution,  is  taken  away, 
this  wine-tell  becomes  fimilar  to  that  of  No.  I. 
and  the  iron  will  then  difcover  itfelf  by  a black 
precipitate  (Exp.  145),  which  will  difappear 
again  on  the  addition  of  a few  drops  of  vitriolic 
acid. 

Now,  in  order  to  render  this  tefl  ftill  more 
convincing,  diffolve  in  foujr  ounces  of  any  neat 
wine  a few  grains  of  fugar  of  lead,  and  in  four 
ounces  more  of  the  fame  wine  a few  grains  of 
martial  vitriol,  and  filter  off  both  the  folurions 
very  nicely.  Now  if  the  above  experiments  are 
repeated  with  thefe  wines,  all  that  has  been  ad- 
vanced before,  will  be  found  to  be  perfectly 
confirmed  ; and  thefe  experiments  may  be  con- 
sidered equally  as  trials  of  a wine  that  has  been 
accidentally  impregnated  with  iron,  and  of  one 
that  has  been  intentionally  adulterated  with  Lead. 

In 
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In  order  alfo  to  be  convinced  of  the  ufual 
Wurtenburg  wine-teil  being  really  defective, 
prepare  it  according  to  the  prefcription  given 
above,  and  compare  its  efFedts  with  thofe  of 
Hahnemann’ s, 

\ 

If  Dr.  Hahnemann’s  wine-teft  indicates  the 
prefence  of  a very  fmall  portion  only  of  lead, 
and  itill  the  quantity  of  it  is  to  be  determined  in 
a fummary  way,  a certain  quantity  of  the  wine  is 
to  be  boiled  down  to  the  fourth  or  eighth  part ; 
and  if  it  be  rendered  turbid  by  thefe  means, 
it  muft  be  filtered.  To  the  wine  thus  filtered, 
vitriolic  acid  is  to  be  added,  till  no  more  white 
precipitate  is  formed.  This  precipitate,  which 
is  vitriol  of  lead  (Exp.  no),  is  to  be  feparated, 
and,  when  it  is  become  dry,  accurately  weighed. 
Now,  according  to  Bergman , 143  grains  of  this 
precipitate  contain  100  grains  of  lead  ; but,  be- 
fides  this,  mull  be  taken  into  the  account,  for 
every  20  ounces  of  the  liquid,  one  grain  more 
of  vitriol  of  lead,  that  remains  difiolved  in  it. 

Vid.  Hahne  matin  on  the  Wine-1  eß  for  Iron  and 
Lead  in  Cr ell’s  Chemical  Annals  1778,  vol.  i. 
p.291. 

Poifons . 

Corrofive  fublimate  and  arfenic  being  the 
ftrongeft  of  all  the  known  mineral  poifons,  and 
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©f  wMch  a very  fmall  quantity  is  fufficient  to 
©ccafion  death  ; the  detection  of  fuch  polfons 
5s  one  of  the  rr.oft  important  objects  of  atten- 
tion to  the  pbyhcian.  If  the  poifoned  perfon 
has  taken  corrofve  fublimate , the  pre  fence  of 
this  fait  may  be  demonftrated  by  Exp.  35.  104. 
105.  106.  107.  Whether  the  blame  is  to  be 
laid  on  arfenic  or  not,  may  be  learned  from 
Esp.  37.  11 6.  117.  131.  135.  138.  144. 

But,  as  people  may  be  poifoned  alfo  by  means 
of  other  metals,  when  diflblved  in  acids,  viz, 
by  leady  coppery  regulus  of  antimony , 8c  c.  in  order 
to  difcover  this,  the  experiments  38.  39.  72.  76. 
139.  141.  146.  147.  148.  are  to  be  made. 

As  a great  deal  depends  upon  inveftigaticns  of 
this  kind,  which  mull  be  made  confcientioufly, 
and  the  fuppofed  poifon  alfo  mull  be  frequently 
collected  into  one  mafs  by  very  tedious  opera- 
tions; it  would  certainly  be  neceflary  to  lay  down 
here  ample  and  circumftantial  inftru&ions  for 
this  purpofe.  But  as  Dr.  Hahnemann,  in  the 
^bove-mentioned  book,  p.26,  has  made  known 
every  precaution  that  it  is  poffible  to  take,  and 
I fhould  be  under  the  neceflity  of  merely  giving 
extracts  of  them  here,  I beg  leave  to  refer  the 
reader  to  the  book  itfelf, 

5 TO 
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TO  DISCOVER  THE  GENUINENESS  OF  CHEMICAL 
AND  GALENICAL  PREPARATIONS,  AT  THE 
VISITATIONS  OF  APOTHECARIES  SHOPS. 

Examination  of  faline  preparations . 

Vitriolic  Acid. 

(Acidum  Vitrioli.) 

The  Vitriolic  acid , kept  in  the  {hops  under  the 
name  of  Oil  of  Vitriol  or  Spirit  of  Vitriol , may 
Carry  over  with  it  in  the  diflillation  a fmall 
quantity  of  copper  or  iron>  or  it  may  be  accident- 
ally impregnated  with  either  of  thefe  metals  by 
a carelefs  and  flovenly  management  of  the  pro- 
cefs : and  the  Englifh  oil  of  vitriol,  prepared 
from  fulphur,  is  faid  frequently  to  hold  lead  in 
folution ; this  latter  has  alfo  frequently  been 
found  to  have  a little  vegetable  alkali  combined 
with  it.  Now,  in  order  to  difcover  this  ad- 
mixture, a little  of  the  vitriolic  acid,  that  is 
fufpeöed  to  be  impure,  is  to  be  diluted  with 
cliftilled  water,  and  faturated  with  the  mild  ve- 
getable alkali  O,  by  w hich  means  the  copper, 
iron,,  and  lead  will  be  thrown  down  in  the  form 
of  a more  or  lefs  dark-coloured  precipitate. 

This 
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This  precipitate  is  to  be  thoroughly  edulcorated 
with  diftilled  water,  and  dried.  If  then  the 
Cauftic  volatile  alkali  P be  poured  upon  it,  the 
Hue  colour  which  the  alkali  receives  from  it,  will 
fiiew  that  copper  is  prefent  (Exp.  72).  The  blue 
liquid  is  to  be  wafhed  off  again  from  the  preci- 
pitate with  diftilled  wafer,  and  the  remainder 
diflolved  in  pure  marine  acid.  Now  if  on  adding 
to  the  folution  a little  of  the  wine-teft  No.  II. 
a blackiß  brown  precipitate  appears,  it  is  a lign 
that  it  contained  lead  ; and  any  iron  that  may 
happen  to  be  prefent,  will  be  found  in  the  li- 
quid that  remains  after  the  feparation  of  this 
dark  precipitate.  Vegetable  alkali,  contained 
in  this  acid,  is  not  eafily  to  be  difeovered  by  the 
re-agents.  1 he  vitriolic  acid  may  be  faturated 
with  the  volatile  alkali  P.  or  Q^,  and  to  this 
folution  may  be  added  a few  drops  of  acid  of 
tartar  difl'olvcd  in  diftilled  water ; when  the 
latter  will  unite  with  the  vegetable  alkali  that 
is  prefent,  and  be  depofited  in  the  form  of 
cream  of  tartar.  If  the  quantity  contained  in 
the  acid  be  not  very  fmall  indeed,  it  may  alfo 
be  difeovered,  by  mixing  the  vitriolic  acid  with 
equal  parts  of  fpirit  of  wine.  By  this  means 

the 
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the  mixture  will  become  turbid,  and  a quantity 
of  vitriolated  tartar  be  feparated  from  it  in  the 
form  of  fender  {harp-pointed  cryfials  (Exp.  149). 

Nitrous  acid . 

Nitrous  acid  may  be  rendered  impure  by  the 
admixture  of  vitriolic  or  marine  acid.  The  vi- 
triolic acid  may  be  difcovered  in  it,  by  adding 
to  it  a few  drops  of  the  folution  either  of  pon- 
derous earth,  or  of  fugar  of  lead  S.  Z.  and  the 
marine  acid  by  the  folution  of  fiver  T.  In  the 
firft  cafe,  ponderous  fpar  or  vitriol  of  lead,  and 
in  the  latter  luna  cornea,  is  generated  (Exp.  83. 
8 9.  no). 

Marine  acid. 

(Acidum  Salis.) 

Marine  acid  may  contain  vitriolic  acid,  copper 
and  iron.  The  vitriolic  acid  is  difcovered  by  the 
folution  either  of  ponderous  earth  or  of  fugar  of 
lead  (Exp.  83.  no).  The  prefence  of  copper  is  de- 
tected by  fuperfaturating  the  acid  with  deaerated 
or  cauftic  volatile  alkali  P.  (Exp.  72.)  The 
prefence  of  iron  is  manifefted  by  faturating  the 
acid  with  the  fixed  alkaline  fait  O.  and  then  add- 
ing to  it  tinCture  of  galls  (Exp.  48). 


Vine- 
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Vinegar . 

(Acetum.) 

Vinegar  may  be  mixed  with  the  vitriolic > ma- 
rine, and  tartar eous  acids.  The  firß  of  thefe  ad- 
mixtures is  difcovered  by  the  folution  either  of 
ponderous  earth  or  of  fugar  of  lead  SZ.  (Exp. 83. 
1 10.)  the  marine  acid  by  the  folution  of  filver  T. 
(Exp.  89.)  and  the  tartareous  acidhy  faturating 
the  vinegar  with  the  vegetable  alkali  O,  in  con- 
fequence  of  which  cream  of  tartar  will  be  fepa- 
rated  in  the  form  of  a white  powder.  If  there 
(hould  chance  to  be  any  copper  in  the  vinegar, 
it  may  be  difcovered  by  faturating  it  with  the 
volatile  alkali  P.  Q^(Exp.  76). 

Djflilled  vinegar . 

(Acetum  diftillatum.) 

Vinegar  is  frequently  diftilled,  not  in  glafs 
veflels,  but  in  a Hill  with  a pewter  head*  in 
which  cafe  it  is  liable  to  take  up  particles  of  lead 
from  the  diftilling  vefTel,  the  pewter  being  fel- 
dom  free  from  lead.  This  circumftance  may  be 
difcovered  by  the  wine-teft  H.  II.  which  will 
produce  a precipitate  of  a blackijlo  brown  colour 
(Exp.  114.  146), 
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EJfential  Acid  of  'Tartar. 

(Acidum  Tartari  eflentiale.) 

EJfential  Acid  of  Tartar  may  very  eafily  be  con- 
taminated with  vitriolic  acid>  either  intention- 
ally, or  in  confequence  of  a faulty  prepara- 
tion. This  admixture  of  vitriolic  acid  is  foon 
difcovered,  if  a fmall  quantity  of  the  acid  of 
tartar  be  diflolved  in  diftilled  water,  and  a few 
drops  of  the  folution  of  lead  Z.  added  to  it  \ by 
this  means  a white  precipitate  is  produced, 
which,  by  the  addition  of  a few  drops  of  the 
pure  nitrous  acid  G.  will  be  entirely  rediflolved, 
if  no  vitriolic  acid  is  contained  in  it.  The  pre- 
fence of  vitriolic  acid  is  hill  more  readily  mani- 
fefted,  by  adding  to  the  acid  of  tartar  diflolved 
in  diftilled  water,  a few  drops  of  the  folution  of 
ponderous  earthS.  in  confequence  of  which  pon- 
derous fpar  is  immediately  generated.  (Exp. 83.) 

Salt  of  Amber. 

(Sal  Succini.) 

On  account  of  the  high  price  which  Salt  of 
Amber  bears,  it  is  often  purpofely  adulterated 
with  vitriolic  acid  and  its  compounds , with  acid  of 
tartar , and  perhaps  now  and  then  with  fal  am - 
moniac . The  vitriolic  acid  is  difcovered  by  means 
K of 


( 13»  ) 

of  the  folution  of  ponderous  earth,  or  of  fugar 
of  lead  S.  Z.  (Exp.  83.  84.  110J  by  letting 
fall  a few  drops  of  either  into  the  folution  of 
fait  of  amber  in  diftilled  water.  The  acid  of 
tartar  is  difcovered  by  the  vegetable  fixed  alkali 
O.  by  adding  a few  drops  of  this  fait  to  the  fo- 
lution of  it  *,  for  if  this  be  prefent,  a quantity  of 
cream  of  tartar  will  fall  to  the  bottom.  The 
prefence  of  fal  ammoniac  is  difcovered,  with 
refpeft  to  one  of  its  component  parts,  the  ma- 
rine acid,  by  the  folution  of  filver  T.  (Exp.  90.) ; 
and  with  refpeft  to  the  other,  the  volatile  alkali, 
by  adding  to  the  folution  of  this  fait  in  diftilled 
water,  a few  drops  of  the  fixed  alkali  N.  or  O. 
and,  after  heating  the  mixture,  holding  over  it  a 
ftopper  moiftened  with  acetous  acid.  (Exp.  54.) 

Sedative  Salt . 

(Sal  fedativum  Hombergii.) 

Genuine  Sedative  Salt  is  foluble  in  five  times 
its  quantity  of  boiling  hot  fpirit  of  wine,  and  the 
folution,  when  fet  fire  to,  burns  with  a green 
fame . Submitted  to  the  blow-pipe  it  fluxes  to 
a tranfparent  glafs,  foluble  in  water,  and  vitri- 
fies earths  and  ftones.  If  it  be  added  in  fmall 
quantities  to  cream  of  tartar,  it  transforms  this 

fubftance 
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fubftance  Into  a very  foluble  fait,  known  by  the 
name  of  Boracic  Tartar , 

Salt  of  Tartar, 

(Sal  Tartari.) 

Inftead  of  pure  Salt  of  Tartar , we  frequently 
meet  with  mere  purified  pearl-afhes,  which 
however  are  feldom  free  from  heterogeneous 
particles.  This  fait  has  often  ftliceous  earth 
mixed  with  it,  "and  perhaps  other  heterogeneous 
falts,  compofed  of  vitriolic  and  marine  acid.  In 
order  to  difcover  the  prefence  of ftliceous  earth , 
a little  of  the  fait  is  difiblved  in  diftilled  water, 
and  faturated  with  any  of  the  pure  acids  in  the 
collection,  by  which  means  the  filiceous  earth 
is  precipitated  ; by  the  fame  procefs  other  earths 
alfo,  which  may  chance  to  be  mixed  with  it, 
are  feparated.  Vitriolic  acid  is  difcovered  by 
difiolving  the  alkali  in  diftilled  water,  faturat- 
ing  it  with  pure  nitrous  or  acetous  acid,  and 
then  adding  to  it  a few  drops  of  the  folution  of 
ponderous  earth  or  of  fugar  of  lead  S.  Z.  when 
a precipitate  will  be  produced.  (Exp.  83.  84. 
85.  no.)  The  prefence  of  marine  acid  is  ma- 
nifefted,  by  adding  to  this  fait  faturated  with  ni- 
trous acid,  a few  drops  of  the  folution  of  filver 
K 2 T.  (Exp. 
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T.  (Exp.  89.  90.)  in  confequence  of  which 
luna  cornea  is  generated. 

Mineral  Alkali. 

(Alkali  minerale.) 

Barillas  contain  for  the  mod  part,  befides  mi- 
neral alkali,  other  heterogeneous  /alts,  which  re- 
main mixed  with  the  mineral  alkali  obtained 
from  it  by  elixation*,  in  like  manner  alfo  it  is 
difficult  to  feparate  this  alkali  from  Glauber’s 
or  common  fait  in  fo  pure  a date  that  it  ffiall 
not  retain  a little  vitriolated  tartar  or  common 
fait.  If  it  is  purchafed  in  the  form  of  powder, 
it  may  likewife  be  adulterated  purpofely  with 
Glauber's  fait  ox  fait  of  tartar.  In  order  to  dif- 
cover  the  vitriolic  and  marine  falts  that  arc 
fometimes  mixed  with  it,  proceed  in  the  fame 
manner  as  with  the  fait  of  tartar  \ and  the  ve- 
getable alkali  is  difcovered  in  it,  by  adding  to  a 
folution  of  mineral  alkali  a few  drops  of  the 
acid  of  tartar,  by  which  means  cream  of  tartar 
will  fall  to  the  bottom  of  the  veffeh 

Caußic  Spirit  of  Sal  Ammoniac , 

(Spiritus  Salis  Ammoniaci  cum  Calce  viva.) 

In  order  to  difcover,  whether  the  Caußic  Spi- 
rit 
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rit  of  Sal  Ammoniac  be  entirely  free  from  fixed 
air,  mix  with  it  a fmall  quantity  of  a folution 
of  pure  calcareous  earth  in  the  marine  acid, 
which  may  be  eafily  prepared  from  a little  quick- 
lime and  the  marine  acid  contained  in  the  col- 
lection j if  the  fpirit  be  entirely  free  from  fixed 
air,  no  precipitate  will  appear,  when  a little  of 
this  folution  of  calcareous  earth  is  mixed  with 
diddled  water,  and  a few  drops  of  the  caudic 
fpirit  that  is  to  be  examined  are  added  to  it. 
But  if  mild  or  aerated  calcareous  earth  falls  to 
the  bottom,  (Exp.  74.)  the  volatile  fpirit  was  not 
entirely  free  from  fixed  air.  If  mineral chanudeon 
is  at  hand,  it  may  ferve  for  a ted  jud  as  well 
as  this  ; for  the  fpirit,  if  there  be  any  fixed  air 
in  it,  will  be  tinged  red  by  this  preparation  j 
but  if  it  be  perfectly  caudic,  it  will  remain 
green . 

Concrete  volatile  Alkali*. 

(Alkali  volatile.) 

This  fait  fhould  be  totally  volatile ; for  if 
any  one  fhould  attempt  to  put  off  a mixture  of 
fal  ammoniac  and  fait  of  tartar  for  it,  the 
heating  a little  of  it  upon  an  iron  indrument 
would  foon  fhew  this  adulteration,  as  digedive 
k 3 fait 
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fait  would  remain  behind.  This  alkali,  when 
diffolvcd  in  no  greater  quantity  of  diftilled  wa- 
ter than  it  requires  for  its  folution,  if  the  folu- 
tion  be  mixed  with  fpirit  of  wine,  will  concrete 
into  a cryflalline  mafs>  becaufe  the  volatile  alkali 
is  feparated  by  the  fpirit  of  wine.  (Exp.  149.) 

Salt  of  Hartfhorn, 

(Sal  Cornu  Cervi  volatile.) 

The  genuinenefs  of  Salt  of  Hartfhorn  may  be 
difcovered  in  the  fame  manner  as  that  of  vola- 
tile alkali  as  it  differs  from  the  latter  merely 
in  being  impregnated  with  a fmall  quantity  of 
animal-oily  particles. 

Spirit  of  Hartfjorn . 

(Spiritus  Cornu  Cervi.) 

Fraudulent  chemifls  are  accuflomed  to  coho- 
bate  their  Spirit  of  Hartfhorn  upon  quicklime,  in 
order  to  make  it  the  flronger,  and  thus  to  give 
to  a weak  fpirit  the  appearance  of  one  well  fa- 
rurateci  with  volatile  alkali.  This  fraud  may  be 
difcovered,  by  adding  fpirit  of  wine  to  the  fpi- 
rit of  Hartfhorn  5 for  if  no  cryßallized  volatile 
alkali  appears  in  confequence  of  this  addition, 
(Exp.  149.)  the  adulteration  above  indicated 
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may  be  fufpe&ed ; it  may  even  be  difcovered 
by  the  circumftance  of  the  fpirit  not  effervefcing 
brifkly  with  acids. 

Glauber's  Salt. 

Glauber's  Salt  ought  to  contain  neither  redun- 
dant acid  nor  alkali , neither  fhould  it  be  mixed 
with  earthly  falts  : the  firfl  of  thefe  defedfs  is 
difcovered  by  means  of  the  tindfure  of  litmus, 
and  the  different  coloured  papers,  (Exp.  3.  6. 
10.  13.  18.)  by  examining  the  foiution  of  this 
fait  with  them  in  diftilled  water.  The  prefence 
of  the  earthy  falts  in  this  fait  is  difcovered,  by 
adding  to  the  foiution  of  it  a few  drops  of  the 
pure  mild  vegetable  alkali  O.  (Exp.  6 3.  64.  65. 
66.)  and  the  prefence  of  marine  acid  will  be 
manifeftedby  Exp.  25.  89.  90. 

Vitriolated  Tartar. 

(Tartarus  vitriolatus.) 

The  impurities  in  Vitriolated  Tartar  may  be 
the  fame  as  thofe  in  Glauber’s  fait,  and  may 
be  difcovered  by  the  fame  means.  Very  frequent- 
ly the  caput  mortuum,  which  remains  after 
the  diflillation  of  aqua  fortis  by  means  of  vi- 
triol, is,  after  elixation  and  cryflallization,  made 
K 4 ufc 
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ufe  of  for  this  fait.  But  as  chemifts  for  the 
mofl  part  are  not  fufficiently  careful  with  re- 
fpe£l  to  the  addition  of  vitriol,  nor  indeed  know 
how  to  purify  this  fait  in  a proper  manner  j it 
frequently  happens,  that  a little  undecompofed 
vitriol  remains  mixed  with  this  fait,  and  for  that 
reafon  contains  not  only  vitriol  of  iron,  but  per- 
haps alfo  of  copper . In  order  to  difcover  this, 
diflblve  a little  of  this  fait  in  diftilled  water,  and 
add  a few  drops  of  the  vegetable  fixed  alkali  O. 
to  it  j if  a precipitate  appears,  the  fait  is  not 
pure.  The  precipitate  being  collected,  and  re- 
diflolved  in  marine  acid,  it  may  be  eafily  found 
whether  iron  and  copper  are  prefent  or  not,  by 
Exp.  48.  and  72. 

Nitre. 

(Nitrum.) 

To  Nitre , from  a fault  in  the  purification  of 
it,  there  frequently  adhere  particles  of  marine 
fait , or  elfe  it  is  purpofely  adulterated  by  frau- 
dulent chemifts  with  Glauber’s  fait . The  latter 
circumftance  is  immediately  difcoverable,  by  the 
bitter  tafte  that  is  intermixed  with  the  genuine 
tafte  of  the  fait,  and  by  the  inferior  livelinefs 
of  its  detonation.  Befides  this,  any  particles  of 
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marine  fait  that  may  adhere  to  it,  may  be  de- 
tected by  the  folution  of  filver,  T.  (Exp.  89.  and 
90.)  and  the  prefence  of  Glauber  s fait  by  the 
folution  of  ponderous  earth,  and  by  that  of  lead, 

s.  z. 

Sal  Ammoniac . 

(Sal  Ammoniacum.) 

Genuine  Sal  Ammoniac , when  laid  on  a red- 
hot  iron,  ought  to  fly  off  entirely,  and  when  it 
is  perfectly  free  from  vitriolic  acid , and  a little 
of  it  is  diflolved  in  diftilled  water,  does  not  form 
a precipitate , on  a few  drops  of  the  folution  of 
filver  or  of  that  of  lead,  S.  Z.  (Exp.  83.  84.  no.) 
being  added  to  it. 

Diuretic  Salt. 

-(Sal  diureticus,  or  Terra  foliata  Tartari.) 

Genuine  Diuretic  Salt  is  perfectly  foluble  in 
four  times  its  weight  of  fpirit  of  wine,  and  there- 
fore fuch  heterogeneous  falts  as  are  mixed  with 
it,  and  which  are  infoluble  in  fpirit  of  wine , may 
be  difcovered  by  thefe  means,  as  they  remain 
behind  undifiolved.  A few  drops  of  nitrous  or 
marine  acid  added  to  a folution  of  this  fait  in 
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cflllxlled  water,  ought  not  to  feparate  cream  of 
tartar  from  it,  but  the  acetous  acid  muft  be  dif- 
engaged  by  this  means  *,  which  latter  circum- 
ftance  is  perceived  by  the  four  fmell  of  the  vine- 
gar that  is  making  its  efcape.  In  cafe  the  diu- 
retic fait  has  been  prepared  by  precipitating  fu- 
gar  of  lead  with  fixed  vegetable  alkali,  and,  in 
confequence  of  a bad  management  of  the  pro- 
cefs,  fome  particles  of  lead  have  remained  with 
it  5 this  circumflance  may  be  difcovered,  by 
pouring  to  the  folution  of  this  fait  a little  hepa- 
tic water,  II.  (Exp.  46.)  by  which  means  a pre- 
cipitate of  a dark  brown  colour  is  formed,  which 
is  not  capable  of  being  redilfolved  by  the  addi- 
tion of  a few  drops  of  vitriolic  acid. 

Rochelle  Salty  or  Salt  of  Seignettu 
(Sal  Rupellenfe,Jfe’  PolychreftumSeignetti.) 

The  external  cryftalline  form  of  Rochelle  Salt 
fufficiently  fhews  when  it  is  adulterated  with 
Glauber  s fait.  But  if  a little  of  it  is  diflolved  in 
diftilied  water,  and  fome  of  the  folution  of  lead 
Z.  is  added  to  it,  a white  precipitate  is  formed, 
which  is  notredifiblved,by  the  addition  of  a few 
drops  of  the  nitrous  acid  G.  If  a few  drops  of 
any  of  the  acids  contained  in  the  collection  are 

added 
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added  to  a folution  of  genuine  Rochelle  fait,  a 
quantity  of  cream  of  tartar  will  be  feparated 
from  it. 

Soluble  Tartar . 

(Tartarus  folubilis,  or  Tartarus  tartarifatus.) 

Soluble  Tartar  does  not  cryftallize  fo  eafily  as 
Rochelle  fait,  but  it  is  liable  to  be  adulterated 
with  the  fame  falts  as  Rochelle  fait,  and  for 
this  reafon  the  adulteration  of  it  may  be  difco- 
vered  in  the  fame  manner. 

Epfom  Salt. 

(Sal  catharticus  amarus.) 

Epfom  Salt  may  contain  magnejia  fallt a , i.  c. 
magnefia  faturated  'with  marine  acid , as  alfo  Glau- 
ber's fait.  If  it  contains  the  former,  it  readily 
becomes  moift,  and  from  the  folution  of  it  in 
diftilled  water,  the  folution  of  filver  T.  (Exp. 
89.  90.)  will  precipitate  luna  cornea.  If  this 
fait  falls  to  powder  by  expofure  to  a dry  air,  it 
contains  Glauber’s  fait.  Mere  Glauber’s  fait 
likewife  is  frequently  fubftituted  for  itj  when, 
in  order  to  obtain  fuch  fmall  cryftals  as  thofe  of 
Epfom  fait,  the  cryftallization  is  interrupted  by 
ftirring  the  liquid  at  the  inftant  that  it  is  going 

to 
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to  cryftallize.  This  latter  fraud  may  be  difco- 
vered, by  diffolving  and  cryftallizing  it  afrefh: 
likewife  if  it  is  mere  Glauber’s  fait,  the  folution 
of  vegetable  alkali  O.  will  not  feparate  any  mag- 
nefia  from  it. 

Alum . 

(Alumen.) 

Perfe&ly  pure  Alum  ought  to  confift  merely 
of  earth  of  alum  and  vitriolic  acid,  and  contain 
no  iron  nor  copper.  Iron  is  difcovered  by  dif- 
folving  a little  of  the  alum  in  diftilled  water, 
and  adding  a few  drops  of  the  lixivium  of  Pruf- 
fian  blue  F.  or  tindlure  of  galls  K.  when,  in 
the  former  cafe  a blue , and  in  the  latter  a black 
precipitate  will  be  formed.  (Exp.  42.  48.)  Copper 
may  be  bete&ed  by  the  cauflic  volatile  alkali  P. 
(Exp.  72.) 

Borax. 

(Borax.) 

Borax , which  (hould  confift  of  mineral  alkali 
and  fedative  fait,  is  liable  to  be  mixed  with 
other  falts  that  referable  borax  in  their  external 
form,  E.  G.  with  alum  or  fal  gem.  The  alum 
is  difcovered  by  diiTolving  a little  of  the  borax  in 
diftilled  water,  and  pouring  fo  much  of  the  ma- 
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ri ne  acid  to  it,  till  the  redundant  alkaline  part 
h perfectly  faturated,  and  then  adding  to  it  a 
few  drops  of  the  folution  of  ponderous  earth  S. 
Now  if  there  be  any  vitriolic  acid  in  it,  a real 
ponderous  fpar  will,  according  to  Exp.  83.  and 
84.  fall  to  the  bottom  of  the  veflel.  The  al- 
kaline part  that  is  redundant  in  the  borax,  mull 
be  previoully  faturated  with  marine  acid ; for 
this  reafon,  that  this  acid  may  not  be  able  to  a£k 
upon  the  folution  of  ponderous  earth,  and  pro- 
duce a precipitate  with  it.  If  marine  acid  be 
prefent,  it  will  be  made  manifefl  by  Exp.  25. 
or  it  may  be  difeovered  by  the  folution  of  filver, 
T.  (Exp.  92.)  provided  the  redundant  alkaline 
part  be  previoully  faturated  with  the  pure  nitrous 
acid  G. 

Minder erus’s  Spirit . 

(Spiritus  Minderen.) 

The  genuinenefs  of  Mindererus* s Spirit  may 
be  difeovered  in  the  fame  manner  as  that  of 
fal  diureticus  *,  and  the  prefence  of  the  volatile 
alkali  is  manifefted  by  the  Volatile  fmcll  that 
takes  place,  when  a little  of  the  folution  of  ve- 
getable alkali  O.  is  added  to  it,  and  the  liquid  is 
xnade  warm  ; at  the  fame  time  too  its  pre fence 

will 
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will  be  demonHrated  by  the  clouds  which  ap- 
pear, if  a Hopper  moiftened  with  acetous  acidM. 
(Exp.  54.)  is  held  over  the  furface  of  this  li- 
quid. 

Succinated  Salt  of  Hartfhorn. 

(Liquor  Cornu  Cervi  fuccinatus.) 

This  liquor  fhould,  in  Hri£l  propriety,  be 
compofed  of  fait  of  hartfhorn  perfedlly  fatu*- 
rated  with  fait  of  amber.  But  this  latter  article 
being  very  dear,  other  acid  falts  are  frequently 
combined  with  the  fait  of  hartfhorn,  and  this 
mixture  is  fubftituted  for  fuccinated  fait  of 
hartfhorn.  Now  if  it  contain  either  the  ma- 
rine, nitrous  or  acetous  acid , the  fraud  may  be 
difeovered,  by  adding  a few  drops  of  vitriolic 
acid  to  the  liquid,  warming  it,  and  holding  over 
its  furface  a Hopper  moiflened  with  volatile  al- 
kali, when  the  heterogeneous  acid  becomes  vi- 
fibie  by  the  clouds  that  are  formed  on  this  oc- 
cafion.  (Exp.  54.)  The  prefence  of  marine  acid 
may  alfo  be  difeovered  by  the  folution  of  filver  T. 
purfuant  to  Exp.  89.  90. 

Cream  of  Tartar. 

(Cremor  Tartari,  CryHalliTartari.) 

Cream  of  Tartar , or  CryHals  of  Tartar,  being  a 
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combination  of  vegetable  alkali  fuperfaturated 
with  add  of  tartar,  is  known  by  the  peculiar 
fmell  it  yields,  when  placed  upon  burning  coals. 
If  cream  of  tartar  be  adulterated  with  any  of 
the  vitriolic  falts,  the  folution  of  lead  Z.  added 
to  a folution  of  the  former,  will  form  a ‘white pre- 
cipitate , which  is  not  foluble  again  in  the  nitrous 
acid.  Any  copper  it  may  chance  to  contain  is 
difcoirerable  by  the  volatile  alkali,  purfuant  to 
Exp.  72. 

White  Vitriol. 

(Vitriolum  Zinci.) 

When  White  Vitriol  is  to  be  ufedas  a medicine, 
it  mull  confift  entirely  of  zinc  and  vitriolic  acid, 
and  fliould  contain  neither  iron  nor  copper  \ though 
iron,  it  is  true,  would  do  no  harm  in  it.  Copper 
is  difcoveredby  means  of  volatile  alkali,  (Exp.72. 
and  76.)  by  adding  a little  of  it  to  a folution  of 
white  vitriol  in  diftilled  water.  The  prefence 
of  iron  is  dete&ed  by  the  tindlure  of  galls  K. 
purfuant  to  Exp.  48. 

Emetic  Tartar. 

(Tartarus  emeticus.) 

Emetic  Tartar , a combination  of  calx  of  anti- 
mony 
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mony  with  cream  of  tartar,  forms,  it  is  true, 
when  genuine,  a white  precipitate  with  the 
folution  of  lead  Z.  but  is  foluble  again  by  the 
nitrous  acid  G.  If  a little  emetic  tartar  be  dif- 
folved  in  diftilled  water,  and  a few  drops  of  the 
volatile  liver  of  fulphur  G.  G.  or  of  the  hepatic 
water  H.  H.  be  added  to  it,  a fulphur  auratum 
antimonii,  or  mineral  kermes,  will  fall  to  the 
bottom  of  the  velfel.  (Exp.  139.  148.) 

Butter  of  Antimony, 

• (Butyrum,^^  Oleum  Antimonii.) 

Butter  or  Oil  of  Antimony  fhould  confift  of  calx 
of  antimony  and  marine  acid ; and,  if  it  be  ge- 
nuine, the  wdiite  calx  of  antimony,  which  is  fo- 
luble in  vegetable  acids,  will  be  precipitated 
from  it  by  the  addition  of  diftilled  water.  The 
volatile  liver  of  fulphur  G.  G.  and  the  hepatic 
water  H.  H.  a cl  upon  it  in  the  fame  manner  as 
they  do  upon  emetic  tartar.  (Exp.  139.  148). 

Corrofive  Sublimate . 

(Mercurius  fublimatus  corrofivus.) 

Corrofive  Sublimate , which  fhould  confift  of 
Mercury  fuperfaturated  with  marine  acid,  is 
often  fufpected  to  be  adulterated  with  arfenic . 

Though 
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Though  this  may  probably  feldom  be  the  cafe, 
yet,  when  it  is,  the  fraud  may  be  difcovered  in 
the  following  manner : DilTolve  a fmall  quan- 
tity of  the  fublimate  in  diftilled  water,  precipe 
täte  the  mercury  out  of  it  by  the  mild  volatile 
alkali  Q.  and  fitter  the  liquid,  in  order  to  fepa- 
rate  the  precipitate,  which  is  white : now  if, 
on  the  addition  of  a few  drops  of  the  cuprum 
ammoniacum  F.  F.  to  this  filtered  liquor,  a 
tranfparent  blue  liquid  is  formed,  the  corro- 
five  fublimate  is  free  from  arfenic  •,  but  if  a pre- 
cipitate of  a yellonvifl)  green  colour  is  produced, 
(Exp.  135.)  then  it  contains  arfenic.  How 
corrofive  fublimate  is  affedted  by  lime-water 
and  alkaline  falts,  may  be  feen  in  Exp.  35. 104. 
105. 


Calomel . 

(Mercurius  dulcis.) 

In  Calomel  the  marine  acid  mult  be  com- 
pletely faturated  with  mercury,  and  in  this 
Hate  it  is  faid  to  be  perfeBly  dulcified*  This  is 
known  to  be  the  cafe,  when,  upon  a little  of 
it  being  rubbed  in  a glafs  mortar  with  the  eauf- 
tic  volatile  alkali  P.  or  with  the  lime-water  H. 
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a Hach  but  no  orange  colour  (Exp.  35.  104.) 
produced. 

Sugar  of  Lead . 

(Saccharum  Saturni.) 

If  Sugar  of  Leady  which  fliould  confift  of  vi- 
negar Saturated  with  lead,  be  adulterated  with 
nitre  of  lead,  the  fraud  will  be  difcovered  by 
the  fmell  of  aqua  fortis,  that  will  arife,  on  add- 
ing to  a folution  of  it  in  diftilled . water,  a few 
drops  of  the  vitriolic  acid  F.  (Exp.  25.)  and 
warming  the  mixture. 

Vitriol  of  Coppery  or  Blue  Vitriol. 

(Vitriolum  cceruleum.) 

Vitriol  of  Copper  fhould  confift  entirely  of  cop- 
per and  vitriolic  acid;  but  irGn  and  zinc  may 
aifo  chance  to  be  combined  with  it.  In  order 
to  difcover  this,  diftolve  a little  of  it  in  diftilled 
water,  and  add  to  it  a few  drops  of  the  cauftic 
volatile  alkali  P.  The  liquid;  it  is  true,  will  be- 
come fomewhat  turbid  at  firft  ; but  by  pouring 
more  of  the  alkaline  folution  to  it,  the  whole 
will  be  reuiflolved,  and  form  a tranfparent  mix- 
ture of  a blue  colour,  provided  the  vitriol  be  per- 
7 fe&Jy 
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fc&ly  pure.  But  if  there  be  iron  in  the  mix- 
ture, a black  calx  will  be  precipitated,  which 
will  become  yellow  on  being  expofed  to  the  air  *,  but 
if  the  precipitate  be  white , it  is  a fign  that  the 
vitriol  contains  zinc . 

Vitriol  of  Iron , or  Martial  Green  Vitriol 
(Vitriolum  Martis») 

Vitriol  of  Irony  when  it  is  to  be  ufed  as  a me- 
dicine, fhould  confift  entirely  of  iron  and  vitri- 
olic acid,  and  particularly  it  fhould  not  contain 
any  copper.  The  prefence  of  this  latter  metal 
is  difcovered,  by  putting  into  a folution  of  this 
vitriol  a piece  of  polifhed  iron,  which  by  this 
means  will  be  covered  with  a coat  of  copper . 

j* 

Lunar  Caußic. 

(Caufticum  lunare.) 

Lunar  Caußic  mull  be  prepared  of  perfectly 
pure  filver,  and  nitrous  acid ; but  if  the  filver, 
which  has  been  made  ufe  of  for  this  purpofe, 
is  not  free  from  copper,  the  lunar  cauftic  will 
eafily  attraEl  the  moißure  of  the  airf  and  is  notfo 
caußic  as  it  fhould  be.  The  prefence  of  copper 
is  difcovered  by  the  volatile  alkali  P.  (Exp] 
h 2 72 
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72.  7*5. ) by  pouring  it  upon  a little  of  the  Ju- 
nar  cauftic. 

InveJUgation  of  Earthy  Preparations, 
Magnefia ► 

(Magnefia  alba.) 

Magnefia  fhould  be  perfe&ly  free  from  any* 
admixture  with  the  other  abforbent  earths.  It 
is  frequently  found  adulterated  with  calcareöus 
earth;  and  this  circumftance  is  very  eafily  dis- 
covered by  the  vitriolic  acid  F.  for  in  this  cafe, 
out  of  the  acid  and  the  calcareous  earth  a fele- 
nite  will  be  formed,  (Exp.  23.)  which,  on  the 
folution  of  the  magnefia  by  the  acid,  will  re- 
main in  the  form  of  a white  powder  behind. 
But  if  a perfe&ly  clear  folution  is  produced  by 
the  vitriolic  acid,  and  after  fome  time  no  feie» 
nite  falls  to  the  bottom  of  the  veflel,  then  it  is 
entirely  free  from  calcareous  earth.  This  lat- 
ter earth  alfo  may  be  difcovered,  when  prefent 
in  magnefia,  by  diflolving  the  magnefia  in  a ra- 
ther redundant  quantity  of  nitrous  or  marine 
acid,  and  diluting  this  folution  with  300  parts 
of  diftilled  water,  and  then  adding  mineral  al- 
kali to  it,  till  no  more  white  precipitate  is  pro- 
duced r 
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duced : crude  calcareous  earth,  or  chalk,  will  be 
here  precipitated,  and  the  magnefia  remain  dif- 
folved  in  the  liquor. 

Calcined  Magnefia . 

(Magnefia  calcinata.) 

Calcined  Magnefia  (hould  not  ejfervefce  with 
acids , nor  have  a caußic  taße  like  quicklime ; and 
when  concentrated  vitriolic  acid  is  poured  upon 
it,  it  ought  to  acquire  a red  heat . 

Inveßigaiion  of  Metals , and  Metallic  Preparations . 

Flowers  of  Zinc . 

(Flores  Zinci.) 

Flowers  of  Zinc , which  are  a pure  calx  of 
zinc,  are  liable  to  be  adulterated  with  whiting*, 
this  fraud  is  difcovered  by  pouring  upon  them  a 
little  of  the  nitrous  acid  G.  diluted  with  di- 
Hilled  water,  when  the  calcareous  earth  will  be 
diflolved  with  efifervefcence  : now  if  to  this 
liquid  a few  drops  of  vitriolic  acid  are  added,  and 
evaporated  by  degrees,  a true  felenite  will  fall 
tp  the  bottom  of  the  veffel.  (Exp.  23.) 

L 3 Mercury 
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Mercury , or  ^uickfilver, 

(Mercurius  vivus.) 

Mercury  fhoulcl  be  entirely  volatile  in  the  fire, 
and  confequently  leave  nothing  behind  it  after 
evaporation  j but  this  latter  circumflance  will 
not  take  place,  if  it  be  adulterated  with  lead> 
tin,  or  bifmuth.  The  lead  which  may  chance  to 
be  contained  in  it,  is  difcovered  by  the  fweetiflu 
taße  which  the  acetous  acid  M.  previoufly  di- 
luted a little,  acquires,  when  fhaken  up  with 
the  mercury,  or  fuffered  to  ftand  upon  it  for 
fc>me  time  •,  but,  befides  this,  the  prefence  of 
lead  may  be  difcovered,  by  adding  to  this  ace- 
tous acid,  that  has  flood  on  the  mercury,  a few 
drops  of  the  vitriolic  acid  F.  in  which  cafe  a 
vitriol  of  lead  will  be  generated,  (Exp.  no.)  or 
by  the  volatile  liver  of  fulphur  G.  G.  or  elfe 
by  the  hepatic  water- H.  H.  (Exp.  113.  114. 
146.)  The  tin  which  may  chance  to  be  con- 
tained in  it,  is  converted  into  a white  calx  of  tin, 
by  pouring  the  nitrous  acid  G.  upon  the  quick- 
filver,  and  confequently  its  pre fence  may  be 
difcovered  by  this- means.  If  bifmuth  be  con- 
tained in  it,  by  adding  to  a folution  of  this 
mercury  in  the  pure  nitrous  acid  G.  a quantity 
of  diftille.d  water,  a white  precipitate  (magifte- 

rium 
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rium  marcafitce,  or  Spanifh  white)  will  be  pro* 
duced. 

Cinnabar, 

(Cinnabaris  fa£litia.) 

Cinnabar , a combination  of  fulphur  and  mer- 
cury, may  be  adulterated  with  red  lead\  and  the 
fraud  is  difcovered  in  the  fame  manner  as  it 
was  in  the  inftance  of  the  mercury,  by  digefl- 
ing  the  cinnabar  for  fome  time  with  a little  of 
the  diluted  acetous  acid  M.  and  examining  it 
purfuant  to  the  Experiments  113.  114.  146.. 

Red  Precipitate, 

(Mercurius  precipitatUs  ruber.) 

Genuine  Red Precipitate  isfoluble  in  the  nitrous 
acid  G.  with  generation  of  heat,  but  without 
effervefcence ; the  vitriolic  acid  F.  forms  with 
it  Turpeth  mineral,  and  the  marine  acid  corro- 
five  fublimate,  or,  when  it  is  perfectly  faturated 
with  marine  acid,  calomel.  If  it  be  adulterate 
ed  with  red  lead , the  fraud  may  be  difcovered 
in  the  fame  manner  as  in  cinnabar,  by  pouring 
diluted  acetous  acid  M.  upon  it,  and  examining 
this  liquid  purfuant  to  Exp.  113.  1 14.  146. 

t 4 White 
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White  Precipitate. 

(Mercurius  precipitatus  albus.) 

White  Precipitate  may  be  adulterated  with 
i white  lead , or  with  whiting.  The  prefence  of 
white  lead  may  be  difcovered  by  the  fweetilh 
tafte,  that  arifes  in  confequence  of  digefting  the 
precipitate  in  the  acetous  -acid  M.  and  alfo  by 
the  Experiments  1 13.  1 14.  146.  If  it  contain 
aerated  calcareous  earth  or  chalky  an  effervef- 
cence  will  enfue,  on  acetous  acid  being  poured 
upon  it,  and  the  calcareous  earth  will  be  dif- 
folved  in  this  acid : if  a few  drops  of  tire  vitriolic 
acid  F.  are  added  to  it,  and  the  liquid  is  gradu- 
ally evaporated,  felenite  will  be  formed.  (Exp.23.) 

White  Lead. 

(Cerufla.) 

White  Leady  or  lead  corroded  by  the  vapours 
of  acetous  acid,  may  be  adulterated  either  with 
chalky  or  ponderous  /par.  If  upon  a fmall  quan- 
tity of  it  the  nitrous  acid  G.  be  poured,  the 
mere  calx  of  lead  will  dilfolve  in  it,  and  the 
ponderous  fpar,  that  is  prefent  in  the  mafs,  re- 
main behind.  But  if  it  contain  chalky  then 
add  to  the  folution  the  vitriolic  acid  F.  till  no 

more 
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more  white  precipitate,  or  vitriol  of  lead,  (Exp? 
i io.)  is  formed;  when  the  calcareous  earth,  that 
was  prefent  in  the  mixture,  will  remain  dilTolved 
in  the  nitrous  acid,  and  may  then  be  feparated 
by  the  mild  fixed  alkali  O. 

Red  Lead '. 

(Minium.) 

Minium , a red  calx  of  lead,  may  be  adulte- 
rated with  bole  Armoniac , brick-duß , or  the  ca- 
put mortuum  of  vitriol.  This  adulteration  may 
be  detected,  by  pouring  a little  diluted  acetous 
acid  upon  the  red  lead,  and  letting  the  mix- 
ture Hand  in  a warm  place.  The  calx  of  lead 
will  be  diflolved,  and  the  fubftances,  with 
which  the  red  lead  was  adulterated^  will  remain 
behind  undifiolved. 

Tin. 

(Stannum.) 

Tin,  that  is  to  be  ufed  as  a medicine,  ought 
to  be  entirely  free  from  lead.  In  order  to  dis- 
cover the  prefence  of  the  latter,  the  pure  ni- 
trous acid  G.  is  to  be  poured  upon  the  tin,  and 
the  mixture  fet  by  in  a warm  place  : the  pure 

tin 
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tin  will  be  corroded  by  it  into  a white  calx,  and 

the  lead,  that  is  prefent  in  the  mafs,  will  re- 
main diflolved  in  the  acid.  Whether  any  lead 
is  contained  in  the  remaining  liquid,  may  be 
eafily  known  by  the  Exp.  113,  114.  146.  If, 
befides,  the  tin  is  fufpe£ted  to  contain  arfenic , 
the  lead,  that  was  diflolved  in  the  nitrous  acid, 
is  to  be  precipitated  with  the  alkaline  fait  O. 
and  to  the  liquid,  which  is  filtered  off  from  it, 
a few  drops  of  the  cuprum  ammoniacum  F.  F. 
are  to  be  added ; when,  if  arfenic  be  prefent,  a 
yellowtflj  green  precipitate  (Scheele’s  green,  Exp, 
13^.)  will  be  formed. 

Verdigrife, 

(Viride  iEris.) 

Common  Verdigrife  is  liable  to  be  adulterated 
with  calcareous  earth.  In  order  to  difeover 
this  fraud,  diflolve  a little  of  the  verdigrife  in 
the  diluted  vitriolic  acid  F.  when  the  calx  of 
copper  only  will  be  diflolved,  and  the  calcare- 
ous earth  will  remain  behind  in  the  form  of  fe- 
lenite  (Exp.  23.)  5 but  \i  gypfum  be  contained 
in  the  mafs,  the  pure  calx  of  copper  will  be 
diflolved  in  the  diluted  vitriolic  acid  F.  when 
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poured  upon  it,  and  the  gypfum  will  remain 
behind  undiffolved. 

Iron, 

(Ferrum.) 

Iron,  that  is  to  be  ufed  as  a medicine,  muft  be 
entirely  free  from  copper.  The  prefence  of  cop- 
per is  difcovered  by  the  blue  colour  which  the 
cauftic  volatile  alkali  P.  acquires  (Exp.  72.) 
when  it  is  digefted  with  the  iron.  A fmall 
quantity  of  iron  filings  alfo  may  be  diffolved  in 
marine  acid,  and  a polifhed  iron  put  into  this 
folution,  when  the  iron  will  be  covered  with  a 
coat  of  copper , if  there  be  any  of  this  ^latter  me- 
tal among  the  iron  filings. 

Kermes  mineral, 

(Kermes  minerale.) 

Genuine  mineral  Kermes  is  perfe£tly  foluble 
in  cauftic  vegetable  alkali.  Put  a few  grains 
pf  it  into  a fmall  phial ; pour  a little  of  the  cauf- 
tic alkali  N.  upon  it,  and  heat  the  mixture ; 
the  kermes  mineral  will  be  perfectly  diffolved 
in  the  alkali  5 but,  as  foon  as  the  mixture  is 

cold, 
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cold,  will  be  depofited  again  at  the  bottom  of 
the  phial. 

Golden  Sulphur  of  Antimony . 

(Sulphur  auratum  Antimonii.) 

The  golden  Sulphur  of  Antimony  alfo  ought  to 
be  perfe£Uy  foluble  in  the  cauftic  vegetable  al- 
kali N.  and  the  fubftances,  with  which  it  is 
adulterated,  efpecially  when  they  are  of  an  earthy 
nature,  ihould  remain  undiflolved  behind.  But 
the  kermes  mineral  differs  from  the  fulphur 
auratum  in  this  refpecl , that  it  does  not  feparate 
from  the  alkali  after  the  folution  is  grown  cold, 
but  remains  diflolved  in  it. 

Preparations  of  Inflammable  Su  fiances . 

The  animal  Oil  of  Dippelius . 

(Oleum  animale  Dippelii.) 

Dippelius9s  animal  Oil,  if  it  be  genuine,  and 
not  adulterated  with  other  oils,  concretes  with 
the  folution  of  mercury  U.  fo  as  to  form  a 
yellow  mafs , which  fhortly  after  becomes  black. 

Dulcified  Acid  of  Vitriol 

(Spiritus  Vitrioli  dulcis.) 

PerfeBly  dulcified  Spirit  of  Vitriol  ought  not  to 

hayc 
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have  the  leaß  fulphureous  odour,  nor  a perceptibly 
four  taße , and  therefore  fhould  not  impart  a red 
colour  to  the  tin&ure  of  litmus  A.  (Exp.  3.) 

Dulcified  Spirit  of  Nitre . 

(Spiritus  Nitri  dulcis.) 

The  perfect  dulcification  of  Spirit  of  Nitre  is 
known  by  this  ted,  that  this  fpirit  does  not 
make  the  tin&ure  of  litmus  A.  red.  The 
tin£lure  of  guaiacum,  which  may  be  eafily  pre- 
pared of  genuine  gum  guaiacum  and  the  fpirit 
of  wine  I.  I.  ought  not  to  produce  a blue  colour 
with  it. 

Vitriolic  JEther. 

(Naphta  Vitrioli.) 

JEther  ought  not  to  contain  any  uncombined  vi- 
triolic acidy  nor  have  the  lead  fulphureous  fmell. 
Ehe  uncombined  vitriolic  acid  may  be  difcovered 
by  the  folution  of  ponderous  earth  S.  (Exp.  83.) 
and  by  the  folution  of  fugar  of  lead  Z.  (Exp. 
90.) 

Nitrous  JEther. 

(Naphta  Nitri.) 

Nitrous  JEther  in  like  manner  ought  not  to 

contain 
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contain  any  uncombined  acid,  and  for  tins  reä* 
fon  fhould  not  tinge  the  tindlure  of  litmus  A. 
redy  nor  the  tindlure  of  guaiacum  blue . 

EJJential  Oils . 

(Olea  aetherea.) 

■■ 

The  finer  kinds  of  aethereal  oils  are  ufually 
adulterated,  1.  with  an  inferior  athereal  oily 
viz.  oil  of  turpentine ; 2.  with  an  unguinouS 
or  expreffed  oil  j 3.  with  fpirit  of  wine . The 
firft  of  thefe  different  modes  of  adulteration 
may  be  perceived  by  the  fmell  of  turpentine  yield- 
ed by  the  adulterated  oil,  when  a few  drops  of 
it  are  poured  upon  a piece  of  linen  cloth,  and 
the  cloth  is  fwung  to  and  fro  in  the  air ; in  con- 
fequence  of  which,  the  fine  aethereal  oil  will 
fly  off,  and  the  oil  of  turpentine  remain  behind* 
The  fecond  mode  of  adulteration  is  difcovered, 
by  letting  a few  drops  of  the  oil  fall  upon  paper, 
and  expofing  this  paper  to  heat,  in  confequence 
of  which  the  aethereal  oil  will  evaporate,  and 
the  exprefled  oil  remain  behind,  and  form  ^ 
greafy  fpot.  This  mode  of  adulteration  will  alfo 
be  dete&ed,  by  a little  of  the  fpirit  of  wine  I.  I. 
being  poured  upon  fuch  oil ; the  aethereal  oil 
will  be  diliolved  in  it,  and  the  exprefled  oil  re- 
main 


C IS9  ) 

ftiain  undifiblved  behind.  The  third  mode  of 
adulteration , viz.  that  with  fpirit  of  wine,  may 
be  detected  by  the  addition  of  water ; if  a little 
diftilled  water  be  mixed  with  an  oil  of  this  kind, 
the  water  will  unite  with  the  fpirit  of  wine,  and 
the  quantity  of  sethereal  oil  contained  in  the 
mixture,  will  then  be  feparated.  (Exp.  152.) 

Refin  of  Jalap. 

(Refina  Jalappse.) 

Refin  of  Jalap , on  account  of  its  high  price, 
is  frequently  adulterated,  by  greedy  chemifts, 
with  much  cheaper  refins,  viz.  colophony,  or 
common  refin,  &c.  or  they  will  fometimes 
even  mix  up  fome  powder  of  jalap  along  with 
it.  The  firft  mode  of  adulteration  may  be  rea- 
dily perceived,  by  its  being  more  brittle  than 
the  genuine,  and  by  the  fmell  of  turpentine 
diffufed  by  it ; but  the  latter  can  only  be  dis- 
covered by  diflolving  the  refin  in  the  fpirit  of 
wine  I.  I.  when  the  powder,  that  is  mixed  up 
with  it,  will  remain  undilTolved  behind..  (Exp, 
IS1') 

Milk  of  Sulphur. 

(Lac  Sulphuris.) 

Milk  of  Sulphur  is  nothing  more  than  ful- 

phur 
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phut  dillblved  in  an  alkaline  fait,  and  precipi- 
tated by  acids.  It  is  fometimes  purpofely  adul- 
terated with  earth  of  alum , calcareous  earth , of 
tnagnefia . Such  adulteration  is  beft  difcovered, 
by  pouring  upon  the  milk  of  fulphur,  a quan- 
tity of  the  cauftic  vegetable  alkali  N.  juft  fuffi- 
cient  to  cover  it,  and  fetting  the  mixture  by  in  a 
warm  place  to  digeft,  when  the  fulphur  willbedif- 
folved,  and  the  earths  that  are  mixed  with  it  re- 
main undiffolved  behind.  Calcareous  earthy  when 
mixed  with  this  fubftance,  is  recognizable  by 
the  effervefcence  it  produces,  when  a quantity 
of  the  diluted  nitrous  acid  G.  fufficient  to  co- 
ver it,  is  poured  upon  it,  and  to  the  liquor  fil- 
tered off  from  it,  a few  drops  of  the  vitriolic 
acid  F.  are  added,  and  a fmail  portion  of  the 
mixture  is  evaporated,  in  confequence  of  which 
genuine  cryßals  of  felenite  will  fall  by  degrees  to 
the  bottom  of  the  veffel.  (Exp.  23.) 

III. 

Ufe  of  the  colleElion  to  Miner alogißs. 

The  bufinefs  of  the  mineralogift  is,  in  the 
Itridleft  fenfe  of  the  word,  to  examine  or  de- 
compofe  Earths  and  Stonesy  in  order  to  be  able, 
yom  their  conftituent  parts,  v/hich  he  has  by 

this 
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this  means  difcovered,  to  point  out  their  pro- 
per place  in  the  particular  fyftem  he  follow^. 
For  this  reafon  mineralogifts  muft  be  acquaint- 
ed with  the  different  fimple  earths  occurring  in 
nature,  viz.  calcareous , aluminous , magnefiany pon- 
derous and  filiceous  earth* , with  refpecf  to  their 
properties,  and  their  a£tion  upon  the  different 
re-agents,  in  order  to  allure  themfelves  of  the 
prefence  of  thefe  fubftances ; for,  in  all  proba- 
bility, it  proceeds  entirely  from  the  very  great 
variety  of  mixture  in  thefe  primary  compo- 
nent parts,  which  principally  conflitute  the  bafes 
of  the  products  of  the  mineral  kingdom,  that 
thefe  latter  (hew  themfelves  in  fuch  different 
forms,  that  they  differ  fo  much  from  each  other 
in  their  external  chara&ers,  and  that  the  de- 
compofition  of  them  and  the  exa£l  determina- 
tion of  the  proportions  of  their  component  parts, 
are  frequently  fo  very  complicated  and  labori- 
ous. Hence  it  follows,  that  a mineral  is  much 
eafier  to  be.inveftigated,  when  it  confifls  merely 
- of  calcareous  and  filiceous  earth,  than  when  all 
the  above-mentioned  earths,  and,  befides  thefe, 

* Klaproth' s jargon  earth , as  it  is  but  feldoin  to  be  met 
with,  cannot  for  the  prefent  be  reckoned  among  the  ge- 
neral eaithy  condiment  parts  of  minerals. 
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inflammable  matter , iron  and  acids,  are  contained 
in  it. 

Calcareous  Earth. 

A mineral,  which  confifts  for  the  greateft 
part  of  calcareous  earth  combined  with  fixed 
air,  is  to  be  difiolved  in  nitrous  or  marine  acid  ; 
the  folution  to  he  diluted  with  diftilled  water  ; 
that  portion  of  filiceous  earth,  which  may  chance 
to  be  united  with  it,  to  be  feparated  from  it  by 
a filter  compofedof  white  blotting  paper;  and, 
laftly,  the  calcareous  earth  is  to  be  precipitated 
from  the  folution  by  means  of  the  mild  vegeta- 
ble alkali  O.  In  order  to  know  whether  there 
be  any  aluminous  earth  or  iron  in  the  mafs,  it 
is  necefiary  to  pour  upon  the  precipitate,  after 
it  has  been  well  edulcorated  and  dried,  fome  of 
the  diluted  acetous  acid  M.  when  the  pure  cal- 
careous earth  only  will  be  difiolved,  and  the 
aluminous  earth  and  iron,  that  may  chance  to 
be  prefent  in  the  mafs,  will  remain  undiflolved 
behind.  The  liquid  is  to  be  filtered  anew,  and 
then  the  pure  calcareous  earth  is  to  be  precipi- 
tated with  the  folution  of  vegetable  alkali  O. 
The  remainder  is  to  be  difiolved  in  marine  acid, 
and  the  iron  it  contains  precipitated  from  it 

with 
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With  the  lixivium  of  Pruflian  blue  I.  (Exp.  42.) 
The  liquid  is  to  be  feparated  by  filtration  5 and, 
laftly,  the  aluminous  earth,  it  may  chance  to 
contain,  is  to  be  precipitated  from  it  by  the  ve- 
getable alkali  O. 

If  calcareous  earth  occurs  combined  with  vi- 
triolic acid  in  the  form  of  gypfum , a little  of  the 
mild  vegetable  alkali  O.  is  to  be  poured  upon  a 
fmall  portion  of  it,  and  fet  by  for  fome  time  in 
a warm  place.  The  alkaline  fait  will  unite  with 
the  vitriolic  acid,  and  the  calcareous  earth  with 
the  fixed  air,  and  in  this  ftate  they  will  be  fe- 
parated from  each  other.  The  mixture  muft 
be  fuffered  to  hand  for  a confiderable  time  in 
a warm  place  ; and  the  water,  that  evaporates* 
muft  be  replaced  by  frefh,  till  the  decompofi- 
tion  is  completed.  This  being  completed,  the 
vitriolated  tartar  is  to  be  wafhed  well  out  of  the 
mafs,  with  diftilled  water  5 after  which  fome  of 
the  diluted  acetous  acid  M.  is  to  be  poured 
upon  the  earth,  by  which  means  the  feparated 
calcareous  earth  is  diflblved ; and  the  gypfum, 
that  may  happen  not  to  be  perfectly  decom- 
pofed,  remains  undilfolved  behind,  and  may  be 
feparated  from  the  former  by  filtration.  To 
M 2 the 
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the  filtered  liquor  a few  drops  of  the  lixivium 
of  Prufiian  blue  I.  are  to  be  added,  in  order  to 
difcover  and  feparate,  purfuant  to  Exp.  42.  the 
iron  that  may  chance  to  be  prefent  j after  which 
the  calcareous  earth,  that  is  (till  held  in  folution, 
is  to  be  precipitated  from  it  by  means  of  the 
alkaline  fait  O. 

Magnefa, 

If  Magnefa  is  the  predominant  Ingredient  i«i 
9 mineral,  it  is  bell  difcovered  by  diffolving  fuch 
mineral  in  the  vitriolic  acid  F.  Any  calcareous 
earth,  that  may  chance  to  be  prefent,  is  con- 
verted into  felenite;  and  earth  of  alum  is 
known  by  the  alumhious  tafe  which  it  imparts 
to  the  fait.  The  filiceous  earthy  if  prefent,  will 
remain  undiflolved  behind,  and  iron  may  be 
feparated  by  the  lixivium  of  PrufTian  blue  I. 
purfuant  to  Exp.  42. 

Aluminous  Earth, 

The  feparation  of  Earth  of  Alinny  from  fuch 
(tones  as  confift  for  the  mod  part  of  this  earth, 
is  in  like  manner  undertaken  with  the  vitriolie 
acid  F.  when  the  earth  uniting  with  the  vitri- 
olic acid  forms  alum.  Any  flic  cons  earthy  that 
7 v may 
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may  be  prefcnt,  remains  undifTolved  behind, 
and  iron  is  feparated  purfuant  to  Exp.  42. 

Ponderous  Earth . 

When  Ponderous  Earth  occurs  combined  with 
fixed  air,  it  may  be  treated  in  the  fame  manner 
as  calcareous  earth.  But  this  earth  is  particu- 
larly remarkable  in  this  refpedb,  that  it  has  fo 
great  an  affinity  to  the  vitriolic  acid,  and  forms 
with  it  a ponderous  fpar  fo  difficultly  foluble 
in  water.  If  therefore  ponderous  earth  occurs 
together  with  other  earths  diffolved  in  an  acid, 
and  a few  drops  of  the  vitriolic  acid  F.  arc 
added,  the  latter  unites  with  the  ponderous 
earth  (Exp.  83),  and  falls  with  it  to  the  bottom 
of  the  veflel ; after  which  the  other  earths,  that 
may  dill  happen  to  be  prefent,  may  be  fepa- 
rated  in  the  manner  above  mentioned.  This 
earth  generally  occurs  combined  with  vitriolic 
acid  in  the  form  of  ponderous  fpar;  and  the 
former  may  be  feparated  from  it  in  the  moift 
way  in  the  fame  manner  as  calcareous  earth, 
by  the  mild  vegetable  alkali  O.  by  means  of  a 
mutual  affinity. 
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Siliceous  Earth. 

Siliceous  Earth  being  infoluble  in  all  the 
adds,  except  the  fluor  acid,  it  may  eafily  be 
feparated  from  minerals,  as  it  will  for  this 
reafon  always  remain  undiflolved  behind.  In 
other  refpedts  it  may  be  diftinguilhed  from  the 
reft  of  the  earths,  by  its  fufing  readily,  when 
fubmitted  to  the  blow-pipe,  with  alkaline  falts 
or  fluxes,  into  a filiceous  mafs  or  glafs. 

Minerals  of  a more  mixed  Nature  %. 

If,  for  inftance,  a mineral  fubftance  confifts 
of  Calcareous  Earthy  Magnefia>  Gypfum , Sili- 
ceous 

* That  it  may  be  feen  at  one  view,  in  how  many  dif- 
ferent ways  the  produ&s  of  the  mineral  kingdom  occur 
mixed  in  nature  ; M.  Emmerling  has  reduced  into  tables 
all  the  produ&s  of  the  mineral  kingdom,  hitherto  che- 
mically analyfed  by  Bergman,  Wieg  leb,  Kirnjoan,  Achard, 
Klaproth , Weflrumb , Heyer , Bayen,  &c.  which  tables 
M.  Hoffmann  has  revifed,  enlarged,  and  enriched  with 
notes.  Thefe  produfts  are  divided  into  three  clafles,  *viz. 
Earths  and  Stones,  Inflammable  Subflances , and  Metals ; 
and  thefe  tables  are  to  be  found  in  the  Miner's  Journal , 
Year  II.  Vol.  I.  Part  V.  p.  417,  under  the  following 
title  : A fyflematic  Catalogue , in  the  Form  of  Tables,  of 
all  the  flmple  Foflils  hitherto  analyfed.  Befides  this, 

M.  Bernier 
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cecus  Earth,  Iron , &c.;  upon  a fmall  quantity 
of  this  mineral,  which  has  been  previoufly  re- 
duced in  the  glafs  mortar  to  a fine  powder, 
pour  as  much  aqua  regia  as  will  cover  it  j 
which  may  be  made  of  one  part  of  the  nitrous 
acid  contained  in  the  colle&ion,  and  two  parts 
of  the  marine  acid.  Now  aqua  regia  will  dif- 
folve  all  the  conftituent  parts  that  are  foluble 
in  acids,  viz.  calcareous  earth,  magnefia,  alu- 
minous earth,  and  iron,  and  leave  the  infoluble 
parts,  fuch  as  filiceous  earth  and  gypfum,  un- 
diflolved  behind.  After  this,  precipitate  every 
thing  out  of  the  folution  with  the  vegetable 
fixed  alkali  O.  and  put  it  upon  a filter  of  white 
blotting-paper  ; when  the  liquid  will  run 
through  the  filter,  and  the  earths,  that  were 
held  in  folution,  remain  behind ; upon  which 

M.  Remler  has  published  a fimilar  table  of  fuch  earths 
and  ftones  as  have  been  inveftigated,  arranged  in  alphabe- 
tical order,  under  the  following  title  : A I able  determin- 
ing, in  One  Hundred  Grains , the  Proportion  and  Quantity 
of  the  component  Parts  of  fuch  Stones  and  Earths  as  have 
been  accurately  analyfed  of  late ; drawn  up,  fo  as  to  be 
feen  at  one  View,  for  the  Ufe  of  Natural  Philofopkers, 
Mineralcgifis , Technologifis , and  Naturalißs,  by  I.  C.  IV. 
Remler.  Erfurth , 1790. 
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as  much  diililled  water  is  to  be  poured,  till  it 
runs  off  from  them  quite  taflelefs.  Now  if 
upon  this  precipitate,  when  dry,  a little  of  the 
diluted  acetous  acid  M.  is  poured,  and  the  mix- 
ture is  fet  by  in  a w^arm  place,  the  calcareous 
earth  and  magnefia,  that  are  prefent  in  it,  will 
be  difiolved  in  the  acetous  acid  ; but  the  alumi- 
nous earth  and  the  iron  will  remain  undiflolved 
behind,  which  are  to  be  feparated  from  it  by 
filtration,  The  liquor  that  has  pafied  through 
the  filter  evaporate  to  drynefs,  and  pour  a little 
of  the  vitriolic  acid  upon  it:  by  this  means  the 
acetous  acid  will  evaporate ; but  the  vitriolic 
acid  combining  with  the  calcareous  earth,  that 
is  prefent,  will  form  felenite  (Exp.  23),  and, 
with  the  magnefian  earth,  Epfom  fait.  Upon 
that  part  which  h^s  been  left  undhTolved  by  the 
acetous  acid,  pour  a little  marine  acid,  and  it 
will  be  perfectly  diffolved  in  it : this  folution 
dilute  with  diftilled  water,  and  add  to  it  drop 
by  drop  the  lixivium  of  Prufhan  blue,  till  no 
more  blue  precipitate  is  feparated  from  it 
(Exp.  42):  but  from  the  liquid,  which  remains 
after  the  feparation  of  this  blue  precipitate  of 
iron,  throw  down  the  aluminous  earth  by 
means  of  the  alkaline  fait  O,  And  now  the 

firß 
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firß  reßdutnn,  which  ftill  contains  fiKceouj 
earth  and  gypfum,  is  to  be  examined.  Pour 
upon  it  a little  of  the  mild  vegetable  alkali  (X 
and  fet  it  by  in  a warm  place  : the  alkali  will  by 
this  means,  as  was  the  cafe  above  with  refpe£t 
to  the  gypfum,  combine  with  the  vitriolic  acid, 
and  form  vitriolated  tartar,  and  the  calcareous 
earth  will  be  feparated.  But  this  feparation 
taking  place  but  flowly,  the  liquid,  in  cafe  it  is 
evaporated,  mult  be  replaced  again  by  the  addi- 
tion of  diftilled  water*,  and  this  muft  be  re- 
peated till  fuch  time  as  the  gypfum,  that  is 
contained  in  this  mixture,  is  entirely  decom- 
pofed.  The  vitriolated  tartar  thus  generated, 
and  the  uncombined  alkali  that  may  ftill  hap- 
pen to  be  prefent,  are  now  to  be  waihed  off, 
and  the  refiduum  to  be  dried : upon  this  refi- 
duum  pour  a little  of  the  diluted  acid  of  vine- 
gar M.:  by  this  means  the  calcareous  earth  will 
be  diflolved,  and  the  filiceous  earth  will  remain 
behind  in  a pure  ftate.  The  calcareous  earth 
may  now  be  feparated  from  the  vinegar,  by 
precipitating  it  with  the  alkaline  fait  O.;  and  in 
this  manner  the  whole  mineral  will  have  been 
decompofed  in  the  moiß  way.  If  this  procefs  is 
conduced  carefully,  the  quantity  of  the  fub- 
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that  are  prefent  may,  if  not  completely,  yet  in 
fome  meafure,  be  determined. 

Some  excellent  inftances  of  the  analyfis  of 
Hones  and  earths  are  contained  in  Bergman9 s 
Works,  as  likewife  in  Crell’s  Chemical  Annals 
by  Wiegleb , Klaproth , Weßrumb , &c.  which 
ought  to  be  confulted  on  this  fubjedt : but  be- 
fides  this  M.  Weßrumb  has  brought  together 
what  is  molt  neceffary  for  this  purpofe,  in  an 
appropriate  treatife,  contained  in  his  Phyfico-che- 
mical  Effays , vol.  ii.  part  ii.  Leipfic,  1788, 
p.  221  and  vol.  iii.  part  i.  p.  319,  under  the 
following  title:  A fl> or t Intro duBion  to  the  Che- 
mical Analyfis  of  Stones  and  Earths  in  the  moiß 
Way . 

From  the  eafy  fufibility  of  earths  and  Hones, 
or  from  the  property,  which  feveral  of  thefe 
bodies  poflefs,  of  vitrifying  in  the  fire,  either 
alone  or  with  the  addition  of  falts,  or  even  of 
earths  of  a different  kind,  the  mineralogift  is 
able  in  like  manner  to  conclude  varioufly  of 
their  conftituent  parts ; and  for  this  purpofe 
fmall  trials  with  the  blow-pipe  are  frequently 
fufficient.  In  the  inveffigation  of  a mineral  it 
is  ufual  to  begin  with  this,  and  to  determine 
what  refults  the  mineral  gives,  either  by  itfelf, 
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or  with  the  fluxes  contained  in  the  colle&ion, 
viz.  calcined  borax , microcofmic  falty  and  mineral 
alkali. 

Now,  as  the  bodies  appertaining  to  the  mine- 
ral kingdom,  according  to  the  fo  multifarioufly 
different  mixtures  of  their  conflituent  parts, 
afford  alfo  quite  different  refults,  when  fub- 
mitted  to  the  adtion  of  the  blow-pipe  ; it  would 
be  neceffary  to  lay  down  here  a whole  fyftem 
of  mineralogy  : but  this  being  contrary  to  my 
plan  at  prefent,  I beg  leave  merely  to  refer  the 
reader  to  the  following  authors : 


Gußavus  von  EngeßroenC s Defcription  of  a Mine- 
ralogie al  Pocket  Laboratory  y and  efpecially  of  the 
Utility  of  the  Blow-pipe  in  Mineralogy ; tranf- 
lated  from  the  Swedifh , and  furnißjed  with 
Notes , by  M.  Weigel.  Greifswald,  1782. 

Bergman , Comment . de  Pubo  ferruminatorio  ejuf- 
demque  Ufu  in  cxplorandis  CorporibuSy  prafertim 
Mineralibus.  Vindob.  1779.  8vo.  Opufc . 
Phyf.  bf  Chem.  vol.  ii.  p.  455. 

Saußure’s  Improved  Conßruclion  and  Ufe  of  the 
Blow-pipey  in  Crell’s  Supplements  to  the  Chemi- 
cal Annals , part  ii.  p.  1. 
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III. 

Ufe  of  the  Collection  to  M.etallur gifts. 

By  means  of  Metallurgy,  metals  are  fepa~ 
rated  from  the  other  fubftances  with  which 
nature  has  often  combined  them  ; and  as  this 
reparation  in  like  manner  depends  upon  chemi- 
cal principles,  the  metallurgifl  alfo  mull  be  ac- 
quainted with  the  properties  of  metals,  and 
particularly  with  their  effefts  on  the  different 
re-agents,  in  order  to  affure  himfelf  of  their 
prefence,  and  to  know  whether  it  be  worth 
while  or  not  to  affay  an  ore  in  the  moift  way 
for  metal.  Now,  in  inveftigations  of  this  kind 
the  ores  muft  always  be  freed  as  much  as  poffi- 
ble  from  the  earthy  or  (tony  particles  that  are 
mixed  with  them  \ for,  the  feparation  being 
cffe&ed  by  folution  in  acids,  thefe  earths  will 
be  diffolved  at  the  fame  time,  and  render  the 
inveftigation  difficult. 

Gold, 

Gold  is  to  be  diffolved  in  no  other  way  than 
in  aqua  regia,  which  may  be  compofed,  accord- 
ing to  the  prefcription  given  above,  of  nitrous 
and  marine  acid.  Ores  therefore  which  are 

fuppofed 
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fuppofed  to  contain  gold,  are  put  into  a quan- 
tity of  aqua  regia  fufficient  to  cover  them  5 by 
which  means  the  gold  will  he  diffolved,  and 
the  folution  is  to  be  diluted  with  diftilled  water. 
Now,  if  a few  drops  of  a folution  of  tin  # are 
added  to  this  folution,  the  gold  that  is  prefent 
will  difcover  itfelf  by  a violet-coloured  precipitate 
(the  purpura  miner alis,  or  mineral  purple).  This 
powder,  when  it  is  dried,  and  mixed  with  cal- 
cined borax,  fufes,  when  urged  by  the  blow- 
pipe, to  a glafs  of  a ruby  colour ; and  therefore 
alio  this  powder  is  particularly  made  ufe  of  for 
the  painting  of  genuine  porcelain.  Gold  is  be- 
fides  precipitated  from  its  folution  in  a metallic 
form  by  pure  martial  vitriol  diffolved  in  diftil- 
led water. 

It  is  neceflary  that  the  folution  of  tin  employed  for 
this  purpofe  be  prepared  with  all  poflible  care,  particularly 
avoiding  the  leaft  degree  of  heat ; on  which  account  it  is 
advilable  to  fet  the  phial,  in  which  the  folution  is  made, 
in  cold  water.  The  aqua  regia  mull  he  mixed  in  due 
proportion,  fo  as  not  to  be  immoderately  ftrong ; and  the 
ffci,  which  Ihould  be  of  the  pureft  Englifh  fort,  rauft  be 
added  to  it  in  fmall  portions  only  at  a time.  The  phial 
in  which  the  folution  is  performed,  muft  be  filled  with 
jt’he  aqua  regia  up  to  one  half  or  two  thirds ; and  no 
#cih  tin  muft  be  added,  till  the  firft  portion  is  entirely 
diffolved. 


Platina , 
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Platina. 

Platina  in  like  manner  is  foluble  in  aqua 
regia  only,  and  may  be  precipitated  from  it  by 
a folution  of  fal  ammoniac.  (For  this  purpofe, 
diflolve  a little  of  the  fal  ammoniac  D.  D.  in 
diftilled  water.)  By  itfelf  platina  can  be  fufed 
by  the  blow-pipe,  by  means  of  pure  dephlogifti- 
cated  air  only. 

Silver. 

Silver  may  be  feparated  from  its  ore  by  the 
nitrous  acid  G.  and  precipitated  from  it  by 
marine  and  vitriolic  acid  in  the  form  of  Lima 
cornea  and  Vitriol  of  Silver  (Exp.  88,  89,  90, 
91).  Copper  precipitates  it  from  its  folution  in 
a metallic  form. 

Copper. 

Copper  produces  with  the  nitrous  acid  G.  a 
greeny  and  with  the  vitriolic  acid  F.  a blue  fo- 
lution. If  a little  of  the  folution  of  volatile 
alkali  P.  is  poured  upon  a fmall  portion  of  an 
ore  that  is  fufpe£led  to  contain  copper,  it 
will  be  tinged  blue  by  it  (Exp.  72.  76.  127). 
The  fame  may  be  faid  of  the  folution  of  fuch 
ore  in  the  vitriolic  or  nitrous  acid,  when  mixed 
with  this  fait.  By  polilhed  iron  it  is  precipi- 
6 tated 
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tated  from  its  folution  in  its  metallic  form. 
When  fufed  by  the  afliitance  of  the  blow-pipe, 
it  imparts  a green  colour  to  the  flame. 

Lead . 

Lead , when  contained  in  an  ore,  may  be  dif- 
folved  by  the  acetous  acid  M.  and  forms  with 
it  a fweetifh  fait  (Sugar  of  Lead).  Lead  is 
more  perfectly  feparated  from  its  ore  by  means 
of  the  nitrous  acid;  and  from  this  folution  it 
may  be  precipitated  by  the  marine  and  vitriolic 
acids,  or  by  the  neutral  falts  compofed  of  them, 
purfuant  to  Exp.  no  and  in.  By  the  liver  of 
fulphur  G.  G.  or  the  hepatic  water  H.  H.  it 
is  precipitated  of  a blackifj-brown  colour . By 
zinc  it  may  be  feparated  from  its  folution  in  its 
metallic  fate . When  urged  with  the  blow- 
pipe, it  froths  up,  and  emits  a yellowifh  light. 

Tin, 

Tin  is  dilTolved  only  in  aqua  regia,  and  by 
the  nitrous  acid  G.  it  is  corroded  to  a white 
calx,  Expcfed  to  the  action  of  the  blow-pipe, 
it  is  eafily  calcined,  and  the  different  fluxes  fufe 
with  it  to  a white  opake  mafs . 


Iron . 
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Iron . 

Iron  produces  with  the  vitriolic  acid  a green  f 
and  with  other  acids,  the  marine  for  inftance, 
a browni/h  folution,  and  the  folution  has  a pe- 
culiar aftringent  tafle  of  iron . In  the  form  of 
calx,  in  which  form  it  ufudlly  occurs  in  nature, 
it  is  diffolved  with  difficulty  by  the  vitriolic  and 
nitrous  acids,  but  more  readily  by  the  marine 
acid  and  aqua  regia;  and  for  this  reafon  thefe 
latter  acids  are  generally  made  ufe  of,  in  exa- 
mining a mineral  containing  much  iron.  By 
the  vegetable  alkali  O.  it  is  precipitated  of  a 
greenijh,  and  by  the  lixivium  of  P ruffian  blue 
I.  of  a blue  colour  (Exp.  42) : but  the  former 
Of  thefe  precipitates  affumes  a yellow  colour,  on- 
being  dried  in  the  air.  With  the  aftringent 
matter  contained  in  vegetables,  it  produces  a 
black  colour  (Exp.  48).  To  die  different  fluxes, 
when  urged  by  the  blow-pipe,  a green  colour  is 
imparted  by  iron ; but  the  longer  it  is  calcined, 
the  nearer  do  thefe  approach  to  a dark  yellont 
hue.  Calcined  iron,  by  urging  it  with  a red 
heat  on  a piece  of  charcoal  by  means  of  the  blow- 
pipe, is  brought  into  a ftate  in  which  it  is  at- 
tracted by  the  magnet. 


Mercury. 
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Mercury . 

Mercury , as  it  generally  occurs  mincralifed 
tvith  fulphur  in  the  form  of  native  cinnabar,  is 
pretty  readily  recognizable  by  the  red  colour  of 
this  latter  fubftance,befides  that  it  is  difficult  to 
feparate  it  in  the  moift  way.  Bergman*  effected 
this  by  boiling  the  cinnabar  with  aqua  regia*,  and 
when  mercury  has  once  been  diffiolved  by  this 
means,  its  prefence  may  be  difcovered  by  the  Ex- 
periments 35,  3 6.  104.  Expofed  to  the  adtion 
of  the  blow-pipe,  it  ought  to  fly  off  entirely. 

Bifmuth. 

Bifmuth  may  be  feparated  from  its  ere  by 
nitrous  acid,  and  is  precipitated  from  this  folu- 
tion,  by  the  addition  of  diftilled  water  only,  in 
the  form  of  a wdiite  calx.  With  microcofmic 
fait  or  borax  it  fufes,  on  being  urged  with  the 
blow-pipe,  forming  a glafs-like  mafs>  which,  on 
being  fmelted  upon  a piece  of  charcoal,  fumes, 
and  emits  a light. 

Zinc . 

Zinc  in  its  mineralifed  (late  is  not  readily 
difcoverable  in  the  moift  way  ; but  in  its  me- 

*Opufc.  Phyf.  & Chem.  vol,  ii.  p.432. 
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tallic  ftate  it  is  foluble  in  all  acids,  and  by  the 
fpirit  of  wine  I.  I.  it  is  gradually  corroded  in 
confequence  of  a continued  digeftion,  and  con- 
verted into  a white  calx.  When  urged  with 
the  blow-pipe  upon  a piece  of  charcoal,  it  burns 
with  a blueijh  green  colour,  and  a white  woolly 
calx  is  formed,  called  Flowers  of  Zinc.  It  gives 
a yellow  tinge  to  copper  in  fufion,  and  may  be 
afterwards  feparated  from  the  copper  again  by 
means  of  quickfilver. 

Regulus  of  Antimony . 

Regulus  of  Antimony  is  extracted  in  combina- 
tion with  fulphur  by  the  cauftic  alkali  N.  $ and 
from  this  folution  it  may  be  feparated  in  com- 
bination with  the  fulphur,  by  any  acid  what- 
ever. With  concentrated  marine  acid  it  forms 
Butter  or  Oil  of  Antimony , and  may  be  feparated 
from  the  acid  in  the  form  of  a white  calx 
( Pulvis  Algaroth ) by  the  addition  of  water 
only  : its  prefence  alfo  will  be  manifefted  by 
the  Experiments  139  and  148.  Expofed  upon 
charcoal  to  the  action  of  the  blow-pipe,  it  fdes 
off  in  white  f nines ; and  amidft  a fucceflion  of 
bubbles  depofits  beautiful  flowers  on  the  furface 
of  any  body  that  is  held  near  it. 
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Regulus  of  Arfetiic. 

Regulus  of  Arfenic  imparts  a red  colour  to 
fulphur,  and  a •white  one  to  copper.  Its  calx 
(or  white  arfenic),  when  it  is  perfe£tly  dephlo- 
gifticated,  a£ls  like  an  acid.  For  the  mode  in 
which  it  may  be  difcovered  in  liquids,  fee  the 
Experiments  116,  117.  13 1.  138.  144.  Ex- 
pofed  to  the  aclion  of  the  blow-pipe,  it  flies  off 
with  white  fumes  of  a garlic-like  odour . 

Regulus  of  Cobalt . 

The  Regulus  of  Cobalt  is  foluble  in  the  vitri- 
olic and  nitrous  acid,  as  alfo  in  aqua  regia. 
With  the  vitriolic  acid  it  forms  a red  fait . The 
folution  of  it  in  aqua  regia  is  of  a peach-bloffom 
colour ) and,  if  evaporated,  yields  a faline  refh. 
duum,  which  becomes  green  when  it  is  made 
warm,  and  of  which  the  colour  difappears  again , 
as  foon  as  this  fait  becomes  cold.  The  latter 
property  makes  this  folution  fit  to  be  ufed  as  a 
fympathetic  ink.  It  fufes  with  borax,  or  any 
other  flux,  when  urged  by  the  blow-pipe, 
forming  a blue  glafs . 

Rep-ulus 
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Regulus  of  Nickel. 

The  Regulus  of  Nickel  imparts,  like  coppery 
a blue  colour  to  the  cauftic  volatile  alkali  P. ; 
but  with  the  vitriolic  acid  F.  it  produces,  in- 
ftead  of  a blue , a green  folution.  By  calcining 
the  vitriolic  fait  of  Nickel,  not  a browniß  red 
but  a green  caput  mortuum  is  yielded ; and  it 
forms  with  borax  or  microcofmic  fait,  when 
urged  with  the  blow-pipe,  not  a green  but  a 
hyacinth-coloured  glafs.  If  it  contains  affenic,  it 
is  volatilized,  fo  as  to  produce  vegetations  in 
the  form  of  trees. 

Manganefe. 

Manga?iefe  is  diftinguifhed  by  its  dephlogifli- 
eating  the  marine  acid,  and  producing  a black 
calx , when  urged  with  the  blow-pipe.  Fufed 
to  glafs  with  borax  or  other  fluxes  by  means  of 
the  blow-pipe,  it  yields  with  the  point  of  the 
dame  a red  glafs , which  with  the  interior  part  of 
the  flame  becomes  white  again. 

On  the  fubjeft  of  aflaying  of  ores  in  the  moiß 
way  may  be  confulted,  the  Eflays  in  Bergman's 
Opufc.  Phyfl  & Chem.  vol.  ii.  entitled,  De 
Precipitatis  Metallicis , p.  349,  and  De  Miner  a- 
rum  Docimafia  Humiday  p.  399. 
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On  the  arts  of  aflaying  and  fmelting  in 
general  may  be  confulted,  G?nelinys  Chemical 
Elements  of  the  Arts  of  Aflaying  and  Smelting. 

IV. 

XJfe  of  the  Colleffion  to  'Technologifs,  or  Proj eff- 
ing Artißs. 

The  Technologift  occupies  himfelf  in  fearch- 
ing  after  and  inveftigating  the  various  produc- 
tions of  nature- — not  in  order  to  arrange  them 
in  a convenient  fyftem,  but  with  a view  to  im- 
prove and  manufacture  them  to  the  advantage 
of  the  country  he  lives  in,  and  to  render  them 
of  general  utility.  And  as  in  thefe  days  many 
productions,  improved  by  art  for  the  conveni- 
ence of  mankind,  are  become  articles  of  indif- 
penfable  neceflity,  they  are  now  manufactured 
in  every  country.  But  between  thefe  artificial 
productions  there  is,  for  the  molt  part,  a great 
difference  difcoverable  with  refpeCt  to  their 
goodnefs  and  perfection ; and  when  this  dif- 
ference is  accurately  inveftigated,  the  caufe  of 
it  is  found  to  confift  merely  in  the  genuinenefs 
and  purity  of  the  materials  which  have  been 
employed  in  the  manufacturing  of  them,  or  in 
n 3 the 


( I«*  ) 

the  mutual  proportion  of  their  conftituent 
parts.  Now  the  genuinenefs  of  the  materials, 
as  well  as  the  proportions  to  be  taken,  in  order 
to  make  the  products  of  our  own  country  re- 
femble  thofe  of  foreign  regions,  we  difcover  by 
means  of  chemical  refearches.  By  thefe  we 
find  whether  the  abfence  or  the  prefence  of  a 
conftituent  part  is  the  caufc  of  fuch  difference  * 
and  by  thefe  likewife  we  are  enabled  to  corre<ft 
as  well  the  one  defedf  as  the  other.  Moft  of 
the  cafes,  mentioned  in  the  preceding  pages, 
are  objects  of  inveftigation  for  Technologifts. 
The  inveftigation  of  waters , the  examination 
of  wines , the  analyfing  of  earths  and  ßonesy  the 
difcovering  of  metals , the  knowledge  of  /alts 
and  their  genuinenefs,  are  all  fit  objects  for 
Technologifts:  I need  therefore  only  refer  to 
the  inftances  given  above. 

On  the  fubjedf  of  Technical  Chemiftry  may 
be  read ; 

Gmelin's  Principles  of  'Technical  Chemiftry . 
Halle,  1786. 

Succow's  Outlines  of  Öeconcmico-technical  Che-* 
mi/try.  The  fecond  edition,  enlarged.  Leip- 
Gc,  1789. 
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V. 

Ufe  of  the  Collection  to  Manufacturers. 

The  Manufacturer  is  diftinguifhed  from  the 
Technologift,orProjeCtingArtift,inthis  refpeCt, 
that  this  latter  endeavours  to  improve  all  the 
materials  produced  by  nature,  while  the  Mar 
nufaCturer  ufually  confines  himfelf  to  a fingle 
article  only.  Now,  if  he  would  not  wifh  to 
treat  them  as  a mere  workman,  but  bring  the 
productions  he  manufactures  continually  nearer 
and  nearer  to  perfection,  he  mult  in  like  man- 
ner very  often  have  recourfe  to  Chemiftry. 
Indeed,  it  is  for  the  molt  part  owing  to  trivial 
circumftances,  that  many  procefles  mifcarry 
under  his  hands : but  it  is  particularly  import- 
ant for  him  to  know,  whether  the  water  he 
ufes  in  his  bufinefs  be  fufficiently  pure,  or  in 
how  far  or  with  what  fubftances  it  is  contami- 
nated, and  what  influence  this  can  have  upon 
the  better  manufacturing  of  his  materials.  It 
is  alfo  of  importance  to  him,  to  obtain  the 
materials  he  ufes  in  as  pure  a {late  as  poflible, 
or  to  bring  them,  by  previous  procefles,  to  the 
requifite  degree  of  purity.  The  Silk-dyer,  for 
N 4 inftanpe, 
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inflance,  is  well  aware,  what  a favourable  in* 
fluence  the  purity  of  the  water  and  that  of  his 
moß  necejfary  materials  have  upon  the  fuccefs  of 
his  dye : and  thus,  again,  there  is  a whole  feries 
of  proceffes  befides,  in  which  particular  refpedt 
muft  be  had  to  this  objcdt.  An  extremely 
•pure  water  may  be  difcovered  by  Exp.  40.  46. 

49-  S3-  5S-  62-  67.  73.  77.  82.  87.  95.  103. 
109.  1 1 5.  1 1 8.  121.  125.  134.  136.  142:  and 
how  the  noxious  admixture  is  to  be  found  out, 
and,  if  poffible,  feparated  from  it,  the  Experi- 
ments defcribed  above  will,  in  general,  inform 
him.  Inftrudlions  for  difcovering  the  genu- 
inenefs  of  the  materials  neceflary  for  his  pur- 
pofe,  viz.  VITRIOLIC  ACID,  NITROUS  ACID, 
MARINE  ACID,  VINEGAR,  SALT  OF  TARTAR, 
MINERAL  ALKALI,  VOLATILE  ALKALI,  GLAU- 
BER’s  SALT,  SALTPETRE,  SAL  AMMONIAC, 
ALUM,  BORAX,  CREAM  OF  TARTAR,  WHITE 
VITRIOL,  CORROSIVE  SUBLIMATE,  SUGAR  OF 
LEAD,  BLUE  VITRIOL,  QUICKSILVER,  CINNA- 
BAR, WHITE  LEAD,  RED  LEAD,  TIN,  VERDI- 
GRISE,  IRON,  MILK  OF  SULPHUR,  &C.  have 
been  already  given  above. 

The  above-mentioned  Treatifes  upon  Tech- 
nical Cherniilry,  by  Gmelin  and  Succow , I re- 
commend 
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commend  likewife  to  the  attention  of  the  Ma- 
nufacturer, 

VI. 

life  of  the  Colie  Elion  to  Farmer's. 

It  is  well  known  to  the  practical  Farmer, 
how  much  depends  upon  the  goodnefs  and 
proper  mixture  of  the  foil,  with  refpedt  to 
promoting  the  growth  of  plants.  Soils  are 
generally  divided,  with  refpedt  to  their  confti- 
tuent  parts,  into  chalky , clayey , fandyy  and 
. mixed  foils.  Nov/,  of  thefe,  that  which  is 
properly  mixed  is  preferable  to  the  others. 
A chalky  foil  is  not  the  moil  fertile,  as  it  is 
heavy,  and  prevents  the  fpreading  of  the  fmall 
fibres  of  the  root : it  is  penetrated  but  flowty 
by  moifture,  but  retains  it  afterwards  fo  much 
the  longer.  A clayey  foil  is  foon  penetrated  by 
water,  but  retains  it  too  long,  and  does  not 
allow  it  to  drain  off  again  flpwly.  It  is  heavy  at 
all  times  j and  when  at  length  it  is  entirely  dried 
up,  it  becomes  too  hard,  and  cracks.  A fandy 
foil  .abforbs  water  readily,  but  parts  - with  it 
again  too  foon.  It  alfo  receives  more  heat 
than  another  foil,  and  for  this  reafon  is  at  moft 
tipies  deficient  in  moiflure,  But  a well  mixed. 

f°U) 
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folly  which  ought  to  confift  of  about  equal 
parts  of  limey  clayy  and  fandy  ufually  pofTefles 
all  the  good  qualities  of  a foil  united.  It  ab- 
forbs  moifture  readily,  does  not  retain  it  too 
long,  nor  prevent  the  fpreading  of  the  fmall 
fibres  of  the  root,  neither  does  it  crack,  But 
as  the  proper  proportion  of  a foil  cannot  be 
difcovered  otherwife  than  by  chemical  invefti- 
gation  •,  on  this  account  it  is  requifite  for  the 
cultivator  of  land  to  pofiefs  fome  knowledge  of 
chemiftry,  and  particularly  of  the  effects  and 
properties  of  the  re-agents  occurring  in  this 
collection.  Now,  in  order  to  aifure  himfelf, 
by  means  of  thefe  re-agents,  of  the  component 
parts  of  the  foil  he  occupies,  he  has  no  more 
to  do  than  implicitly  to  follow  the  analyfis  of 
earths  and  ßoneSy  which  has  been  indicated 
above  in  the  chapter  explaining  the  ufe  of  this 
Collection  to  Mineralogifts ; for  which  reafon 
it  would  be  fuperfluous  to  repeat  them  in  this 
place.  As  an  imitable  pattern  of  Analyfes  re- 
lative to  this  fubjeCt,  may  be  read, 
fLndreas  Treatife  concerning  a confiderable  Num- 
ber of  Earths  found  in  His  Majefys  Hanove- 
rian Dominions , &c.  and  their  Ufe  to  the  Huf- 
handman . Hanover,  1 769. 
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But  the  rural  ceconomift  may  meet  with 
many  other  occafions  befides,  in  which  the  re- 
agents contained  in  the  Collection  may  be  of 
fervice  to  him.  Linen  and  clothes,  for  inftance, 
are  frequently,  in  the  courfe  of  houfskeeping^ 
liable  to  be  foiled  by  greafe y winey  iron  and  ink ; 
and  the  removal  of  thefe  fpots  depends  in  like 
manner  upon  chemical  principles. 

*To  take  Spots  out  of  Linen . 

In  order  to  take  fpots  of  greafe  out  of  linen, 
the  fpots  are  to  be  moiftened  with  a few  drops 
of  the  vegetable  alkali  N,  rubbed  between  the 
fingers,  and  then  wafhed  out  immediately. 
Here  the  alkali,  uniting  with  the  greafe,  will 
form  a foap,  which  may  be  then  walhed  out 
with  water. 

Stains  made  by  red  ‘wine  may  be  taken  out  by 
means  of  a weak  acid.  A little  of  the  tiitrous , 
marine , or  acetous  acid  contained  in  the  Collec- 
tion is  to  be  diluted  with  twice  its  quantity  of 
water,  and  the  fpot  moiftened  with  it;  and, 
after  being  rubbed  a little  between  the  fingers, 
to  be  wafhed  out  immediately  with  water.  In 
Cafe  all  the  colour  produced  by  the  wine  does  not 

entirely 
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entirely  difappear  in  confequence  of  the  firft 
application,  the  operation  is  to  be  repeated  a 
fecond,  or  even  a third  time,  till  the  {tain  is  eiir 
tirely  gone. 

Iron-moulds  are  removable  by  means  of  the 
marine  acid  contained  in  the  Collection.  The 
fpot  is  to  be  moiftened  with  it,  rubbed  between 
the  fingers,  and  wafhed  out  with  clean  water. 
The  iron-mould  or  ruft  is  difiolved  by  the  acid, 
and  the  fpot  difappears. 

Ink  fpots  are  belt  taken  out  by  the  nitrous 
acid  G.  This  is  to  be  diluted  with  four  times 
its  quantity  of  water,  and  the  fpot  moiftened 
with  it,  which  is  then  to  be  rubbed  between 
the  fingers,  and  wafhed  out  immediately. 

Cleaning  of  dyed  Woollen , Silken , and  other  Stuffs. 

Dyed  cloths  and  fluffs  require  far  more  at- 
tention than  uncoloured  linen  or  cotton  does, 
becaufe  in  the  former  the  objeCt  is  not  only  to 
take  out  the  fpot,  but  alfo  to  preferve  the 
colour.  Thefe  cloths  or  fluffs  may  be  foiled  by 
greafey  wine , vinegar , lemon-juke , or  ■ an  alkaline 
liquor.  Spots  of  greafe  may  be  taken  out  by  the 
fpirit  of  wine  I.  I.  by  moiftening  the  fpot  care- 
fully with  it,  and,  after  rubbing  the  part  gently, 

wafliing 
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walking  the  fpot  out  with  clean  water.  If  the 
greafe  has  already  taken  too  fall  hold  of  the 
cloth,  it  may  firft  be  diluted  with  a few  drops 
of  oil  of  turpentine,  and  then  be  taken  out  with 
fpirit  of  wine.  But  (tains  occafioned  by  vine- 
gar,  lemon-juice , or  wine,  require  far  greater  at- 
tention. In  fuch  colours  as  confift  chiefly  of 
materials  that  are  changed  by  acids  or  alkalies, 
the  production  of  fuch  fpots,  as  well  as  the  re- 
inoval of  them,  depends  upon  this  aCtion.  If 
the  (tain  was  made  by  winei  vinegar , or  lemon - 
juice , the  acid  has  in  this  cafe  produced  the 
change  and  the  fpot:  now,  if  the  acid  be  taken 
away  again  carefully  by  alkaline  faits,  with 
which  it  is  molt  inclined  to  unite,  the  fpot 
mult  difappear  likewife.  But  here  it  is  necef- 
fary  previoufly  to  inquire,  whether  the  alkaline 
fait  too,  that  is  to  be  employed,  will  not  deftroy 
the  unchanged  colour,  and  produce  a new 
fpot.  Now,  in  order  to  take  out  fpots  of  this 
kind,  mix  about  ten  drops  of  the  cauflic  volatile 
alkali  P.  with  twenty  drops  of  the  fpirit  of 
wine  1. 1. : with  this  mixture  wet  a clean  linen 
rag,  and  rub  the  fpot  with  it  carefully.  If  the 
fpot  is  occafioned*by  alkaline  fubßances,  a little 
©f  the  acetous  acid  M.  may  be  diluted  with 

water, 
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water,  a clean  rag  wetted  with  it,  and  the  pro* 
cefs  be  carried  on  in  the  fame  manner  as  di1* 
rented  above. 

To  any  one  who  is  defirous  of  reading  any 
thing  more  on  the  fubjedl  of  thefe  inquiries  fo 
highly  ufeful  to  all  who  are  occupied  in  agri- 
culture, as  well  as  to  the  mailers  and  miflrelfes 
of  families,  and  of  the  appearances  that  occur 
in  the  courfe  of  thefe  fame  inquiries,  I cannot 
recommend  a better  book,  or  one  in  which 
perfpicuity  and  brevity  are  more  happily  united, 
than  the  elementary  treatife  above  mentioned 
of  Succqw. 

VIII. 

Ufe  of  the  ColleBlon  to  the  Cultivators  of  Natural 
Philofophy. 

Thofe  who  lludy  Chemillry  merely  from 
motives  of  curiofity  will,  by  repeating  the  ex- 
periments pointed  out  in  this  Treatife,  find 
fufficient  opportunity  of  amufing  themfelves, 
not  only  in  a very  inftrudlive,  but  alfo  in  a 
moll  pleafing  manner.  As  this  Cheft,  on  ac- 
count of  its  commodious  arrangement,  is  very 
convenient  to  take  with  one  in  travelling ; fuch 
perfons  in  particular  as  are  ufed  to  vifit  water- 
5 ing-places 
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ing-places  will  have  frequent  opportunity  of 
making  themfelves  acquainted  with  the  pro- 
duces which  nature  has  frequently  in  various 
ways  bellowed,  and  that  fometimes  even  with 
a lavilh  hand,  upon  thefe  fpots.  By  means  of 
the  many  different  changes  of  colours,  that 
take  place  in  colourlefs  liquids,  when  combined 
with  other  fub fiances,  a great  variety  of  amuf- 
ing  experiments  alfo  may  be  made,  which,  if 
they  are  not  undertaken  entirely  without 
thought  or  defign,  may  prove  ufeful  and  in- 
llru£live.  In  order  to  avoid  increafing  the  bulk 
of  this  Treatife,  I (hall  forbear  to  point  out 
here  the  many  inllances  that  might  be  given  of 
this ; but  refer  thofe  who  are  defirous  of  ac- 
quiring information  on  this  fubje£l,  to  the 
Chemical  Tricks  and  Deceptions , collected  by 
Wiegleb  and  Rofenthal , in  the  Firll,  Second, 
and  Third  Parts  of  Wiegleb' s Natural  Magic . 


THE  END, 


. 


